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SUMMARY 


SRI  International  (SRI)  has  developed  a  systematic  method  for 
evaluating  priorities  of  safety  and  health  hazard  abatement  projects 
requested  by  Navy  shore  activity  commands  and  submitted  for  approval  and 
funding  under  the  new  centrally  managed  Navy  Occupational  Safety  and 
Health  (NAVOSH)  program.  The  method  prescribes  basic  data  measurements 
and  judgments  needed  and  describes  how  they  may  be  standardized  and 
combined  to  score3  each  project.  These  scores  reflect  the  relative 
severity  of  safety  and  health  hazards  to  workers  performing  assigned 
work  in  a  specific  workplace;  they  give  an  indication  of  the  cost 
effectiveness  of  the  proposed  corrective  actions;  and  they  provide  a 
rating  of  the  feasibility  of  discontinuing  the  operation  or  moving  it 
elsewhere  to  eliminate  or  mitigate  the  hazard. 

The  steps  taken  by  SRI  to  produce  this  priority  method  in  a 
two-phase  study  sponsored  by  the  Office  of  Naval  Research  were: 

Phase  I 

o  A  full  review  of  the  on-going  Navy  Occupational  Safety  and 
Health  program 

o  Creation  of  a  working  file  of  unfunded  OAMN  Occupational 
Safety  and  Health  projects 

o  A  literature  survey  of  current  techniques,  in  use  or  under 
development,  for  setting  priorities  during  decisionmaking 

o  Formulation  of  a  conceptual  priority  method  and  selection  of 
candidate  techniques  for  implementing  the  method  ' 

o  A  field  test  of  a  prototype  of  the  method  on  06MN  projects. 


*The  composite  score  is  a  three  digit  number — the  first  digit 
represents  the  risk  assessment,  the  second  digit  the  cost  and 
effectiveness  of  the  corrective  action,  and  the  third  digit  is  an 
indicator  of  the  facility's  need  to  implement  the  proposed  corrective 
action. 


Phase  II 


-  i 

o  An  expansion  of  the  method  to  adapt  it  for  use  with  large  MCON 
projects 

o  Refinement  and  adjustment  of  the  method  based  on  results  of 
first-year  operational  use  of  the  method. 

Each  of  these  steps  is  documented  in  this  report. 


The  end  product  of  this  research — a  NAVOSH  priority  method  tailored 
to  Navy  needs  and  at  least  partially  adjusted  to  realistic 
conditions — is  now  available  to  Navy  management  dealing  with  the 
increasingly  demanding  problem  of  allocating  funds  for  occupational 
safety  and  health  projects.  On  the  basis  of  its  first  operational  use 
the  method  appears  to  satisfy  the  Navy's  criteria  for  a  NAVOSH  priority 
management  tool.  The  method  is  relatively  simple  and  easy  to  apply,  it 
does  not  require  large  commitments  of  new  resources  to  be  effective,  it 
is  quite  flexible  in  that  it  can  be  modified  or  augaented  readily,  and 
it  makes  possible  a  hitherto  unavailable  degree  of  systematic 
standardization  of  projects  on  the  basis  of  risk  categories. 

In  assessing  the  suitability  of  SRI's  priority  method  as  a 
component  of  the  NAVG6H  program  for  the  future,  the  development  tests 
revealed  several  problems  of  the  kinds  that  may  be  encountered  during 
the  early  years  of  employing  the  method.  Using  inputs  from  operational 
personnel,  we  have  adjusted  the  method  to  alleviate  or  mitigate  these 
potential  problesis.  Nevertheless,  the  continuing  success  of  the  method 
will  depend  on  its  acceptance  by  those  who  will  initiate  and  review 
future  project  requests.  As  a  prime  example,  unless  all  the  specific 
items  of  information  and  basic  data  required  to  complete  the  risk 
assessment  portion  of  the  NAVOSH  data  work  sheet  are  provided  by  the 
originating  activity,  the  scores  cannot  be  compiled.  To  help  solve  this 


problem,  SRI  suggests  that  instructions  for  the  required  Navy 
Occupational  Safety  and  Health  Inspection  Program  (NOSHIP)  periodic 
surveys  specify  that  these  data  be  collected  during  each  survey.  This 
would  facilitate  integrating  the  priority  method  into  the  overall  NAVOSH 
program. 

Review  authorities — Naval  Facilities  Engineering  Command 
Engineering  Facilities  Divisions  (EFD)  and  major  claimants — must  also 
endorse  and  support  use  of  the  method  because  it  depends  on  their 
validation  of  the  data  provided  by  the  originators.  The  method  attempts 
to  minimize  descriptive  paragraphs,  substituting  quantified 
multiple-choice  data  whenever  possible.  The  reviewers  must  see  to  it 
that  these  data  truly  reflect  the  hazardous  conditions  and  the 
corrective  actions  proposed  if  the  method  is  to  work  properly.  Even 
though  the  method  does  not  require  a  large  commitment  of  new  resources, 
it  does  depend  on  a  commitment  to  make  it  work  on  the  part  of  all 
personnel  who  will  be  involved  with  it. 

Several  other  suggestions  for  facilitating  successful 
implementation  of  the  priority  method  in  the  NAVOSH  program  are  among 
the  results  of  this  research.  Training  of  safety  and  industrial  hygiene 
personnel  in  the  new  method  is  indicated  as  an  initial  step.  Additional 
recommendations  for  improvements  can  be  expected  once  personnel  have 
been  trained  and  are  familiar  with  the  operation  of  the  new  priority 
method  in  the  NAVOSH  system. 

Finally,  the  structure  of  the  method  enables  it  to  be  adjusted  as 
necessary  to  meet  changing  requirements.  Future  changes  in  NAVOSH  may 
be  needed  to  respond  to  possible  changes  in  OSHA  or  DoD  instructions. 

At  present,  OSHA  is  facing  important  legal  questions  regarding  its  rule 
making  methods  and  procedures  for  setting  standards.  The  issues  behind 
these  questions  and  how  they  may  affect  the  Navy  are  discussed  briefly 
in  the  concluding  section  of  this  report.  This  material  is  included 
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This  research  addresses  the  problem  of  effectively  apportioning  the 
Navy's  limited  resources  to  correct3  occupational  safety  and  health 
(OSH)  hazards  in  Navy  onshore  workplaces.  Hundreds  of  projects  are 
developed  each  year  to  correct  such  deficiencies.  Many  of  these  OSH 
projects  are  beyond  the  limit  of  local  funding  capability  or  authority 
and  are  therefore  forwarded  along  the  chain  of  command  for  special 
funding  consideration  at  the  level  of  the  Chief  of  Naval  Operations  (OP 
45)  . 


Adequate  management  tools  have  not  been  available  within  the  Navy 
to  assist  in  determining  priorities  among  these  competing  projects. 
Hence,  the  objective  of  SRI's  research  was  to  develop  a  method  to 
facilitate  setting  Navy-wide  priorities  for  OSH  project  requests  within 
the  framework  of  a  total  Navy  Occupational  Safety  and  Health  (NAVOSH) 
management  system. 

B.  Background 


Broad  policy  and  organizational  responsibility  guidelines  for 
safety  and  occupational  health  are  established  under  OPNAVINST  5100. 8E 
(17  May  1970).  Matters  such  as  explosive  safety,  aviation  safety,  and 
nuclear  weapons  are  covered  in  that  instruction.  The  more  narrowly 
defined  Navy  workplace  occupational  safety  and  health  (NAVOSH)  progran 
is  prescribed  by  OPNAVINST  5100.23.  This  8  May  1979  instruction 


a 


The  issues  of  technical,  economic,  and  legal  feasibility  of  correcting 
hazards  are  not  part  of  this  research,  although  they  will  be  very 
important  future  concerns  of  NAVOSH  management. 


,,,, .*11. 


delineates  the  management  structure  within  which  the  new  prioritization 
method  is  to  operate. 

Correcting  hazardous  conditions  promptly  in  workplaces  throughout 
the  United  States  is  required  by  federal  lawk;  doing  so  in  the  least 
costly  yet  effective  manner  is  a  responsibility  of  efficient 
management.  In  accordance  with  the  OSH  Act  and  Executive  Order  11807, 
the  Secretary  of  the  Navy  (SecNav)  has  directed  that  the  Navy  establish 
and  maintain  an  aggressive,  centrally  managed  occupational  safety  and 
health  program  (NAVOSH).  The  objective  of  this  program  is  to  provide 
all  personnel  at  Navy  installations  (military  and  civilian  employees 
alike)  with  workplaces  meeting  federal  Occupational  Safety  and  Health 
Administration  (OS HA)  standards  as  interpreted  and  prescribed  by  DoD. 
Under  the  NAVOSH  program,  workplaces  will  be  inspected  periodically  to 
identify  unsafe  or  unhealthful  working  conditions.  Performing  these 
inspections  and  developing  an  abatement  plan  for  deficiencies  that 
cannot  be  corrected  within  30  days  of  discovery  are  responsibilities  of 
the  CamDanding  Officer  of  each  installation. 

The  Navy  shore  installation  OSH  abatement  plans  are  the  basis  for 
the  NAVOSH  projects.  Because  NAVOSH  projects  are  extremely  diverse,  the 
Navy  has  found  NAVOSH  prioritization  to  be  complex.  Difficult  decisions 
regarding  allocation  of  funds  among  and  within  military  programs  are 
common  enough.  But  NAVOSH  project  prioritization  and  funding  decisions 
are  particularly  difficult  because: 

o  Health  hazards  and  safety  hazards  typically  have  few  if  any 
common  bases  for  comparison. 

o  Many  kinds  and  degrees  of  hazard  consequences  must  be 
considered . 


Occupational  Safety  and  Health  Act  of  1970  (OSH  Act),  29  USC,  Section 
651  et  seq .  (1976) . 
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o  Uncorrected  deficiencies  may  have  either  inmediate  or  long¬ 
term  impacts;  potential  effects  on  readiness  vary  accordingly. 

o  OSH  problems  and  how  they  are  resolved  can  affect  welfare  and 
morale  outside  the  workplace  and  may  in  same  cases  affect  an 
entire  community. 

Factors  such  as  these  tax  Navy  decision-making  processes  in  unusual 
ways.  Various  improvisations  have  been  tried  by  major  Navy  comaands  to 
deal  with  this  problem,  but  none  is  suited  to  centralized  management. 

The  prioritization  method  that  the  Navy  has  asked  SRI  to  develop 
must  consider  the  chain  of  administrative  organizations  involved;  take 
into  account  the  complexities  listed  above;  integrate  the  relevant  DoD , 
SecNav,  and  OPNAV  directives,  such  as  the  proper  appropriation  and 
funding  thresholds;  and  function  in  the  context  of  a  centrally  managed 
NAVOSH  program.  The  priority  method  must  then  be  integrated  into  the 
Navy  Occupational  Safety  and  Health  Reporting  (OCR)  system,  a  computer 
data  management  and  reporting  system  operated  by  the  Navy  Environmental 
Support  Office  (NESO). 

Recognizing  the  complexity  of  the  full  problem,  SRI  undertook  the 
research  in  two  phases.  The  initial  focus  of  SRI  prioritization 
research  was  on  NAVOSH  projects  that  addressed  single  categorical 
hazards  requiring  relatively  small  commitments  of  construction  funds 
(e.g.,  O&MN  project  requests).  In  a  second  phase,  SRI  broadened  and 
adapted  the  method  to  make  it  suitable  for  prioritizing  larger  complex 
construction  projects  (i.e.,  OSH  MCON)  as  well  as  smaller  06MN  and  OPN 
projects. 

C .  Organization  of  the  Report 


Section  II  describes  SRI's  research.  Part  A  of  Section  II  reports 
how  in  Phase  I  we  built  on  prior  work  to  design  and  field  test  a  basic 


NAVOSH  prioritization  method.  Part  B  of  Section  II  reports  SRI's  Phase 
II  efforts  to  adapt  the  method  for  full  operational  use.  Section  III 
sunmarizes  the  current  results  of  the  priority  method  as  a  functioning 
component  of  the  NAVOSH  program.  Section  IV  contains  conclusions  and 
recomnendations  for  the  future  of  the  system. 

Four  Appendices  are  provided.  Appendix  A  is  a  digest  of 
prioritization  methodologies  reviewed  in  detail  during  this  project; 
Appendix  B  is  a  complete  description  of  the  prototype  prioritization 
method  SRI  recommended  for  trial  implementation  at  the  close  of  Phase  I; 
Appendix  C  contains  field  test  data  sheets  and  evaluations  used  in  the 
development  of  the  prototype  method  presented  in  Appendix  B.  Appendix  D 
provides  examples  of  reports  generated  in  the  OCX  system  illustrating 
the  implementation  of  the  priority  method  in  the  NAVOSH  management 
system. 


II  THE  RESEARCH 


A.  Phase  I  -  Design  and  Development  of  the  Basic  Priority  Method 


1.  Review  of  NAVOSH  Projects 

SRI's  plan  for  developing  a  prioritization  method  for  NAVOSH 
deficiency  abatement  projects  included  an  initial  review  of  the  then 
current  (May  1979)  files  of  requests  for  NAVOSH  OfiMN  funding.  The 
NAVOSH  projects  request  files  maintained  at  NAVFAC  Headquarters  were 
found  to  be  loosely  organized  according  to  major  claimants.  To  analyze 
the  contents  of  these  project  requests,  SRI  reorganized  these  files  by 
EFD.  Each  EFD  file  was  divided  by  major  claimant,  then  subdivided  by 
activity  with  projects  placed  in  sequence  according  to  chronological 
project  nimbers  assigned  by  each  activity. 

After  restructuring  the  files,  the  SRI  team  transferred 
pertinent  information  from  Special  Projects*  Step  1  and  2  submissions 
onto  SRI-de vised  work  sheets  (see  Table  1)  to  create  an  SRI  working 
file.b  We  were  then  able  to  work  with  single  work  sheets  instead  of 
the  original  material  in  the  files.  In  all,  293  individual  work  sheets 
were  filled  out  on  relevant  NAVOSH  projects. 

Most  of  the  project  requests  were  initially  filed  in  FY  1978  and 
1979;  however,  seme  were  originally  submitted  as  early  as  1975.  All 
remained  as  candidates  for  funding  according  to  the  information 
available  in  the  files. 


a  OPNAVINST  1 1010-20D. 

b  Table  1  is  an  example  of  raw  data  files  retained  at  SRI.  The 
complete  files  are  available  for  inspection  on  request. 


Activity:  iLj 


OSHA  violation: 


Effective  lifetime:  20  u4.KKi 


Vector a  Involved:  sortie 


fire  I  Other : 

eafaty  protection  eecurlty 


Specific  at«nt:  fl/c;  .. 


Level  of  exposure 


Duration  of  expoaure: 


Population  at  rlak: 


Other: 


The  SRI  working  file  enabled  the  research  to  proceed  without 
disrupting  ongoing  NAVFAC  activities.  The  format  of  the  restructured 
file  provided  additional  flexibility  in  working  with  the  data  and 
included  sufficiently  detailed  information  to  permit  relating  candidate 
prioritization  systems  to  NAVOSH  management's  need  for  priorities  among 
projects . 

The  review  and  the  restructuring  of  the  files  also  helped 
familiarize  SRI  project  team  members  with  the  comnand  (management) 
structure  and  the  type  and  scope  of  NAVOSH  hazards  and  corrective 
projects.  We  asstmed  that  future  projects  would  be  similar  to  those 
already  submitted.  Our  review  led  us  to  anticipate  that  the  scope  of 
projects  could  be  very  broad,  covering  such  diverse  topics  as  electrical 
systems,  means  of  egress,  exposure  to  chemicals,  physical  hazards, 
storage  of  hazardous  materials,  machine  guarding  and  so  forth. 

2.  Deficiencies  in  NAVOSH  OiMN  Project  Documentation 

The  SRI  work  sheet  was  designed  to  record  the  minimum  data 
required  for  a  rough  evaluation  of  the  merit  of  a  project.  However,  the 
data  available  from  Step  1  and  2  submissions  were  inadequate  to  complete 
the  worksheets,  and  some  requests  did  not  include  both  submissions. 
Generally,  the  submissions  contained  infoimation  on  the  date  of 
submission,  the  nature  of  the  project  and  its  purpose,  location, 
lifetime,  and  cost,  but  lacked  specific  information  on  the  hazard,  the 
population  at  risk,  and  the  duration  of  exposure.  Thus,  data  essential 
for  a  meaningful  evaluation  were  usually  missing.  A  data  gap  profile 
was  prepared  for  each  project. 

Using  the  data  gap  profiles,  an  Information  Request  Sheet  was 
developed  (see  Table  2)a  to  obtain  the  missing  essential  information. 

a  Table  2  is  an  example  of  raw  data  files  retained  at  SRI.  The  complete 
files  are  available  for  inspection  on  request. 


Table  2 

EXAMPLE  OF  AN  INFORMATION  REQUEST  SHEET 


To  test  the  availability  of  various  types  of  data  these  forms  requested 
data  on  specific  hazard  (e.g.,  chemical  agent),  level  of  exposure, 
population  at  risk,  duration  of  exposure,  replacement  cost,  effective 
lifetime,  and  specific  OSHA  violations.  The  sheets  were  forwarded  by 
NAV FAC  to  the  six  EFDs  for  completion. 

The  responses  to  the  SRI  Information  Request  sheets  were 
received  in  early  August.  Included  in  the  responses  were  notifications 
of  cancellations  of  several  project  requests.  The  August  1979 
accounting  showed  that  178  project  requests  from  the  original  project 
request  list  were  still  candidates  for  FY  1981  funding;  approximately  90 
requests  had  been  approved  for  FY  1980  funding. 

The  new  data  on  the  178  unprogrammed  projects  were  compiled 
and  combined  with  the  data  obtained  from  the  files.  Inconsistencies  in 
these  new  submissions  illuainated  the  need  for  clarification  of  data 
needs,  particularly  data  on  exposures,  to  ensure  that  useful  inputs 
would  be  received. 

3.  Review  of  Prioritization  Methods 

Setting  priorities — invariably  a  complex  management  problem  of 
prime  importance — has  received  attention  in  recent  decision  theory 
research  and  we  were  aware  that  reports  of  a  number  of  application 
studies  were  available.  However,  the  extent  to  which  the  results  of 
previous  prioritization  investigations  might  benefit  this  research  was 
not  known.  By  reviewing  prior  work  by  SRI  and  other  researchers  in  this 
field,  we  hoped  to  find  relevant  information  and  thereby  avoid 
unnecessary  duplication  and  pitfalls  encountered  by  others.  Previous 
methods  studied  for  possible  application  are  identified  below. 


a.  A  Method  SRI  Developed  for  EPA 


In  1978,  SRI  developed  a  method  for  the  U.S. 
Environmental  Protection  Agency  (EPA)  to  use  in  rapid  ranking  of 
environmental  pollutants.  The  method  is  largely  dependent  on  the 
systematized  judgnent  of  experts,  supported  and  balanced  by  a  more 
objective  subsystem  weighting  model .  With  seme  modification,  this 
method  appeared  useful  as  a  model  to  (1)  define  the  NAVOSH  hazards  in 
terms  of  selected  cause  and  effects  parameters;  (2)  group  hazards  with 
coomon  causative  paraneters;  and  (3)  show  how  relative  values  could  be 
assigned  to  the  effects  parameters  of  each  hazard. 

b.  Go vertment/Indus trial  Methods 


An  on-going  project  at  SRI,  conducted  under  ONR  auspices 
and  identified  as  MOS HA, a  developed  a  reference  list  of  methods 
employed  in  government  and  industry  for  assessing  the  economic  and 
operational  impacts  of  OSH  hazards  and  their  corrective  measures.  A 
special  review  of  21  of  these  methods  was  made  to  identify  techniques 
that  might  be  appropriate  for  NAVOSH. 

c.  Navy  Methods 

Prioritization  techniques  in  use  or  under  development 
within  the  Navy  were  included  in  our  review.  Descriptions  of  these 
techniques  are  given  in  the  sources  listed. 

o  NAVFAC  P-907,  Second  Edition,  "Navy  Military  Construction 
Programming  Procedures"  (October  1976) . 


W.  Schubert  and  L.  C.  Goheen,  "Methodology  for  Navy  Occupational 
Safety  and  Health  Analysis;  Phase  I:  Current  Techniques,"  SRI 
International,  Menlo  Park,  California  (Septanber  1979). 


o  "Priority  Criteria  Guidelines  for  NAVMAT  Occupational  Safety 

and  Health  Deficiency  Correction  Projects"  (undated);  describes 
a  NAVAlR-developed  Cost  Effectiveness  Value  (CEV)  method  for 
prioritizing  OSH  projects. 

o  The  "risk  assessment"  method  developed  by  W.  T.  Fine  at  the 
Naval  Ordinance  Laboratory,  White  Oak,  Maryland. 

o  J.  S.  Dyers'  work  at  the  University  of  Texas  at  Austin  on 
application  of  Decision  Analysis  (sponsored  by  ONR) . 

o  The  continuing  work  on  evaluating  the  Navy's  asbestos  hazards, 
conducted  by  E.  Lory  of  the  Navy  Civil  Engineering  Laboratory, 
Pt.  Hueneme,  California. 


d.  Selected  Prioritization  Methods 


After  reviewing  and  screening  SRI  studies,  Navy  studies, 
and  studies  of  other  government  and  industry  prioritization  methods ,  we 
selected  the  11  methods  listed  below  as  representative  of  the  state  of 
development  of  relevant  prioritization  methodology  techniques: 


a.  Cost-Benefit  Fault  Tree  Analysis 

b.  Cost-Benefit  Type  Methods 

c.  Department  of  Defense  Risk  Assessment  Code  Method 

d.  Expected  Cost 

e.  Goal  Programming 

f.  Hazard  Priorities 

g.  Modeling 

h.  PATTERN 

i.  Project  Rating  Value  System 

j.  Risk  Assessment 

k.  Value  Engineering 

These  methods  were  examined  in  detail.  Summaries  of 
these  methods  are  presented  in  Appendix  A.  Table  3  lists  the  salient 
features  of  each  method.  The  specific  techniques  employed  in  several  of 
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the  methods  were  explored  further  (see  paragraph  5.  below)  for  use  in  the 
NAVOSH  prioritization  method. 


4.  Requirements  to  be  Met  by  a  NAVOSH  Prioritization  Method 


a.  General 

OP NAV INS T  5100.23  (8  May  1979)  states  two  essential 
requirements  for  an  adequate  NAVOSH  prioritization  method: 

o  It  must  include  a  method  of  assessing  the  relative  cost 
effectiveness  of  projects. 

o  To  avoid  excessive  demands  on  budgets  or  personnel,  the 
method  must  be  simple  to  apply. 

To  measure  the  adequacy  of  a  candidate  method,  SRI  developed 
criteria  from  these  requirements  for  determining  the  extent  to  which  a  method 
might  meet  the  OPNAV  NAVOSH  program  needs.  Obvious  options  for  developing  the 
NAVOSH  priority  method  were:  select  an  existing  method;  revise  an  existing 
method;  combine  features  of  several  methods;  and  devise  an  entirely  new 
method.  In  the  interest  of  time  and  research  efficiency,  SRI's  approach  was 
to  proceed  through  the  development  options  until  a  prototype  prioritization 
method  was  conceived  to  fulfill  the  key  criteria.  At  this  point,  concept 
development  would  cease  and  a  prototype  method  would  be  designed  and  field 
tested  against  the  criteria. 

b.  Cost  Effectiveness  Criteria 


To  incorporate  cost  effectiveness  evaluation  in  the  NAVOSH 
prioritization  method,  the  method  had  to  be  capable  of  characterizing  the 
relative  degree  of  health  or  safety  risk  caused  by  the  hazard,  the  exposure 
(i.e.,  number  of  personnel  in  the  workplace  subjected  to  the  risk),  and  the 
relative  need  at  the  facility  (from  an  operational  viewpoint)  for  abating  the 
hazard  (i.e.,  continuing  the  operation,  but  in  a  safe  manner).  It  was 
important  to  note  that  compliance  with  standards  (correcting  deficiencies)  was 


not  a  matter  of  trading  costs  against  degrees  of  deficiency  abatement. 

Instead,  unless  the  project  brought  the  facility  into  full  compliance  with  the 
standards  by  correcting  the  cited  deficiencies,  the  project  could  not  be 
accepted.  Funding  least  cost  alternatives  that  corrected  identified 
deficiencies  was  the  goal  of  NAVOSH,  not  marginal  returns  on  investment  or 
true  cost-benefit  principles.  This  meant  that  NAVOSH  projects  must  be 
evaluated  using  cost  effectiveness  rules  for  "secondary  analysis"  as 
prescribed  in  NAVFAC  P-442  "Economic  Analysis  Handbook."  The  importance  of 
conducting  a  complete  secondary  analysis  for  large  projects  (MCON)  is  stressed 
in  the  section  of  this  report  that  deals  with  Riase  1 1  of  SRI's  research. 

c.  Simplicity  Criteria 

To  ensure  its  acceptance  and  successful  use,  the  NAVOSH 
prioritization  procedures  had  to  employ  relatively  simple  techniques  and  be 
quick  to  execute  in  order  to  minimize  administrative  burden.  Furthermore,  the 
data  required  had  to  be  obtainable  with  a  relatively  small  investment  of  time 
and  resources  (i.e.,  extensive  testing  to  develop  data  would  not  be 
acceptable).  These  criteria  reflected  the  need  to  utilize  existing  resources 
to  the  maximal  extent  in  the  preparation  of  project  requests  and  in  the 
general  administration  of  the  program.  Although  the  NAVOSH  program  is  of 
vital  importance  to  an  activity,  resources  committed  to  NAVOSH  must  be 
balanced  against  the  facility  resource  requirements  identified  in  the  Basic 
Facility  Requirements  List  (BFRL)  for  the  activity. 

5.  Developnent  of  the  Prototype 

a.  A  General  Concept 

Review  of  the  NAVOSH  files  gave  the  SRI  project  team  an 
introduction  to  the  expected  kinds  of  projects  to  be  prioritized,  and  the 
review  of  prioritization  methodologies  provided  the  team  an  understanding  of 
the  kinds  of  techniques  that  might  be  appropriate.  Most  important,  as  a 
result  of  these  reviews  we  concluded  that  no  existing  system  would  be 
satisfactory  as  currently  structured,  and  that  none  seemed  readily  modifiable 
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co  meet  Che  criteria.  Given  these  conclusions,  our  next  option  was  to  explore 
whether  features  of  several  techniques  could  be  combined  to  produce  a  workable 
method. 

During  continuing  discussions  of  the  prioritization  methods  and 
the  projects  we  had  reviewed,  a  general  concept  of  a  NAVQSH  priority  method 
emerged.  The  consensus  among  members  of  SRl's  multidisciplinary  team  was  that 
the  hazard  control  assessment  problem  consisted  logically  of  three  major 
subproblems  or  components — assessment  of  the  risk,  assessment  of  the 
corrective  action,  and  assessment  of  the  necessity  of  performing  the  operation 
(now  considered  hazardous)  in  the  facility  as  a  part  of  its  mission 
requirements . 

It  was  argued  that  these  separate  assessments  might  be  combined 
into  a  single  overall  value  by  one  of  the  integration  techniques  surveyed. 
Alternatively,  if  each  were  expressed  as  a  single  value,  perhaps  it  might  be 
appropriate  to  list  them  in  a  three-digit  symbol.  It  was  agreed  that  listing 
offered  two  advantages  over  full  integration — greater  flexibility  and  less 
loss  of  information.  Thus,  if  the  assessments  could  be  expressed  simply, 
listing  would  be  our  choice.  We  also  agreed  that,  if  listing  were  used  as  the 
final  expression  of  a  project's  priority,  the  rank  order  of  the  list  should  be 
"risk,"  then  "corrective  action,"  then  "facility."  The  effect  of  this  ranking 
rule  would  be  to  permit  primary  grouping  by  risk.  Second  order  grouping  would 
be  by  corrective  action  assessment,  and  third  order  grouping  by  the  facility 
assessment . 

The  success  of  the  1  isting  method  would  depend  on  producing 
simple  expressions  for  the  three  component  assessments.  Considering  the 
complexity  of  OSH  standards  and  the  broad  scope  of  the  Navy  OSH  project 
requests,  it  was  obvious  that  a  relatively  large  nimber  of  data  items 
(judgments  and  facts)  would  have  to  be  combined  before  the  risk  and  corrective 
action  components  could  be  expressed  as  simple  values.  Of  the  techniques  we 
had  selected  as  possible  candidates  for  combining  information,  the  matrix 
technique  appeared  to  be  the  most  appropriate.  It  allows  integration  and 


direct  trade-offs  between  interacting  data  over  wide  ranges;  it  is  suited  to 
relatively  coarse-grained  inputs,  and  it  is  readily  adaptable  to  a  process 
requiring  repeated  integration  of  complex  paraneters.  Accordingly,  we 
selected  the  matrix  technique  for  combining  information  to  produce  the  list 
values . 

The  several  stages  in  the  process  of  designing  matrices 
tailored  to  the  NAVOSH  requirements  and  of  specifying  the  data  needed  are 
discussed  in  the  subsections  that  follow. 

b.  Structuring  a  Matrix  Technique 


We  found  that  two  of  the  major  components  of  the  hazard  control 
assessment  problem — risk  and  corrective  action — could  best  be  treated 
parametrically  in  developing  the  concept  of  the  priority  method.  We  chose 
"Mishap  Profile  (Safety),"  "Hazard  Severity  (Health),"  and  "Personnel 
Exposure"  as  the  risk- assessment  paraneters.  For  the  corrective  action  factor 
we  chose  parameters  of  "Cost"  and  "Technical  Evaluation."  It  was  unnecessary 
to  treat  the  facility  requirements  factor  parametrically  because  the  kinds  of 
evaluations  identified  for  this  factor  in  the  OPNAVINST  (potential  for 
relocation,  expected  life  of  hazardous  operation)  could  be  expressed  in  direct 
fashion . 

The  parameters  were  then  reduced  to  the  basic  data  items 
required  to  characterize  each  parameter.  To  facilitate  standardization  of 
terminology  for  the  basic  data,  the  units  or  form  in  which  each  itan  was  to  be 
expressed  were  defined.  Figure  1  depicts  the  "assessment  data  tree"  described 
here . 

We  had  determined  that  much  of  the  data  displayed  in  the 
assessment  tree  of  Figure  1  would  be  available  only  at  the  activity  level  and 
in  the  workplace  of  an  installation.  Others  in  the  NAVOSH  echelon  would  also 
have  a  role  in  the  method.  To  permit  proper  review  and  evaluation,  a  series 
of  interacting  matrices  was  employed,  seme  matrices  requiring  input 
evaluations  as  the  project  proceeded  through  the  administrative  chain. 


OVERALL  ASSESSMENT 


FIGURE  1.  STRUCTURE  OF  HAZARD  CONTROL  ASSESSMENT 


Our  objective  was  to  employ  single-digit  indices  for 
evaluated  and  combined  data  items,  then  to  aggregate  the  indices  tnrough 
the  review  echelons  to  produce  a  master  index  of  the  assessment  factors 
at  the  top  level.  In  theory  this  approach  should  make  it  possible  to 
represent  by  groups  of  three  digit  priority  numbers  the  overall  upward 
review  and  evaluation  of  a  large  nunber  of  the  hazard  control  projects. 
Figure  2  illustrates  the  principle  of  this  concept. 

The  problem  was  to  make  the  process  that  generated 
the  indices  (now  seen  as  the  elements  of  the  assessment)  simple  and  yet 
as  rational  as  possible.  A  set  of  interacting  two-dimensional  matrices 
was  designed  to  first  combine  basic  data  into  subindices,  and  then  to 
aggregate  these  subindices  into  overall  indices.  Figures  3a,  b,  and  c 
show  these  matrices. 


The  vertical  and  horizontal  cells  of  these  matrices 
were  developed  empirically,  initially  by  drawing  on  the  judgment  of  our 
team  members.  Maximum  use  was  made  of  existing  OSHA  guidelines  and 
standards  for  representing  degrees  of  hazards.  In  several  stages,  we 
experimented  with  and  tested  the  matrix's  two-dimensional  cell 
descriptors  and  size  groupings.  Developing  the  matrices  was  a  demanding 
part  of  this  research.  A  spectrim  of  hazards  was  hypothesized.  For 
every  matrix  lengthy  discussions  were  required  before  a  reasonable 
consensus  of  its  structure  could  be  reached.  At  all  times  we  were 
guided  by  the  requirements  that  the  matrices  fulfill  the  criteria  of 
providing  for  least-cost  effectiveness  abatement  and  yet  being  as  simple 
overall  as  possible. 


The  system  of  experimental  matrices  and  empirical 
grids  was  completed  by  placing  index  values  in  the  fields  of  the 
matrices.  These  values  were  subjected  to  preliminary  trials  using 
assumed  basic  data  to  fill  data  gaps  for  a  sample  of  unfunded  health  and 
safety  projects  requests. 
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FIGURE  2.  HAZARD  CONTROL  ASSESSMENT  DATA  FLOW 


FftOtAllUTY  OF  OCCURRENCE  OF  INJURY 


FIGURE  3a.  HAZARD  CONTROL  ASSESSMENT  FOR  RISK 
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FIGURE  3b.  HAZARD  CONTROL  ASSESSMENT  (CORRECTIVE  ACTION) 


facility  requirements 


FIGURE  3c.  HAZARD  CONTROL  ASSESSMENT 


Although  limited,  the  results  of  the  preliminary  trials 
showed  that  the  experimental  system  of  matrices  could  produce  a  spread 
of  overall  evaluation  indices  and  that  the  relative  values  of  these 
indices  correlated  well  with  what  the  values  should  logically  be.  The 
trials  may  have  been  unintentionally  biased  by  our  gap-filling  data. 
Nevertheless,  we  concluded  that  with  same  adjustment,  the  prototype 
should  be  capable  of  producing  meaningful  results,  and  we  therefore 
recommended  it  for  field  tests. 

The  data  requirements  of  the  prototype  method  were 
discussed  with  NESO  personnel  assigned  to  develop  the  NAVOSH  automated 
data  management  system.  Agreement  was  reached  with  NESO  on  a 
preliminary  version  of  the  format  of  prioritization  data  for  use  in  the 
OCR  system.  This  format  is  shown  in  Figure  4. 

6.  Field  Test  of  the  Prototype 

The  research  team  developed  a  field  test  of  the  prototype 
method  designed  to: 

o  Demonstrate  the  extent  to  which  the  method  is  capable  of 
evaluating  sample  projects  with  respect  to  risk,  cost, 
and  effectiveness  factors 

o  Provide  direct  evidence  on  which  to  judge  whether  the 
method  is  sufficiently  simple  and  quick  to  execute 

o  Determine  whether  the  data  required  by  the  method  are 

obtainable  through  a  relatively  small  investment  of  time 
and  resources. 


In  addition  to  measuring  how  well  the  method  met  the  design 
objectives,  the  field  tests  permitted  the  SRI  project  team  to: 


o  Obtain  opinions  from  Navy  personnel  at  the  installation 
level  concerning  the  data  requirements 

o  Become  aware  of  the  actual  views  and  concerns  of  the 
originators  of  NAVOSH  projects 

o  Receive  first  impressions  of  the  utility  of  the  prototype 
from  chain- of- command  NAVOSH  project  request  reviewers. 

Two  teams  of  SRI  professionals  conducted  the  field  tests 
simultaneously  at  selected  Navy  installations  on  the  East  and  West  Coasts  of 
the  United  States.  A  list  of  NAVOSH  projects  was  selected  for  evaluation  by 
each  team  on  the  basis  of  the  following: 

o  The  two  lists  should  contain  projects  that  entail  similar 
ki  nds  of  ha  zar  ds  . 

o  Both  health  and  safety  projects  should  be  included  on 
each  list  and  in  roughly  equal  numbers. 

o  Each  list  should  contain  approximately  15-20  candidate 
projects . 

o  At  least  two  major  claimants  should  be  represented  on 
each  list. 

o  Projects  representing  small  as  well  as  large  funding 
commitments  should  be  included. 

o  Projects  should  be  selected  to  minimize  travel  and  lag 
times  between  visits  to  the  installations. 

During  a  2-week  field  test  period  the  method  was  applied  to  a 
sample  of  37  actual  unfunded  NAVOSH  project  requests.  From  September  10 
to  September  21,  1979,  two  SRI  teams  visited  10  Navy  activities  in  the 
United  States.  Tables  4  and  5  show  the  activities  visited  and  the 
safety  (S)  and  health  (H)  project  requests  reviewed  during  these  visits. 


Table  4 


NAVY  ACTIVITIES  VISITED  AND  PROJECT  REQUESTS 


REVIEWED  BY  SRI  EAST 

COAST 

TEAM 

id  ex* 

Activity 

Proiect  Title 

Claimant 

Type 

$  x  10 

14 

NAT  NAV  MED 

(ZN 

Altar  Exhaust 

Stacks 

BU1CD 

s 

187.8 

22 

NAT  NAV  MED 

CEN 

Air  Filtration 
Prostheses  Lab 

BUMED 

a 

25.9 

23 

NAT  NAV  MED 

CEN 

Repair  Exhaust 

Systems 

BUMED 

H 

38.5 

24 

NAT  NAV  MED 

CEN 

Air  Filtration 

Dental  Lab 

BUMED 

a 

38.5 

25 

NAT  NAV  MED 

CEN 

Install  Seamless 
Flooring  to  Prevent 
Hg  Traps 

BUMED 

a 

28.6 

40 

NAVOBDSTA 
Indian  Head 

Provide  Noise 
Reduction 

Alterations 

NAVSEA 

a 

89.5 

41 

NATO  PATUX 

Correct  Electrical 
Deficiencies 

NAVAIR 

S 

26.9 

42 

NATO  PATUX 

Correct  Tire  Safety 
Deficiencies 

NAVA1R 

s 

14.1 

43 

NATO  PATUX 

Correct  Ladder, 

Stair,  Scaffold 
Deficiencies 

NAVAIR 

S 

56.9 

44 

NATO  PATUX 

Correct  Equip. 

Cuard  Deficiencies 

NAVAIR 

s 

67. 

45 

NATO  PATUX 

Correct  Mechanical 
Deficiencies 

NAVAIR 

H 

19.5 

46 

NATO  PATUX 

Correct  Vent 
Deficiencies 

NAVAIR 

a 

12.6 

47 

NATO  PATUX 

Correct  Non -OS HA 
Deficiencies 

NAVAIR 

S 

35.1 

50 

NBL  WDC 

Provide  Safety 
Platform 

ONR 

s 

82.7 

52 

NRL  WDC 

Asbestos  Removal 

ONE 

h 

188.5 

NABF  JAX 

Machine  Guarding 

NAVAIR 

s 

13.6 

NAEF  JAX 

Replace  Plating  Shop 

NAVAIR 

HAS 

MILCON 

SH  Working  File  reference  number. 


Table  5 


NAVY  ACTIVITIES  VISITED  AND  PROJECT  REQUESTS 
REVIEWED  BY  SRI  WEST  COAST  TEAM 


Activity 
NAVRECISNCEN 
San  Diego 

NAVREGDENCEN 
San  Diego 

NAVRECDENCZN 
San  Francisco 

NAV  ODCE  ANSEACE  N 
San  Diego 

NAVODCEANSEACEN 
San  Diego 

NAV  ODCEAHSEACZ  N 
San  Diego 

NSC  -  San  Diego 

NSC  -  San  Diego 

NSC  -  San  Diego 

NSC  -  Oakland 

NSC  -  Oakland 

NSC  -  Oakland 

NSC  -  Oakland 
NSr  -  Oakland 

PMC-San  Diego 

PMC-San  Diego 


PMC 

San  Francisco 
PMC 

San  Franciaco 
NARP 

North  Inland 


Inatall  Ventillation 

Syatea 

Construct  Landing 
Guides 

Inatall  Ventillation 

Syatea 

Repair  Sidewalks 

Install  Guard  Rails 

Inatall  Safety 
Railing 

Correct  OS  HA 
Deficiencies 

Correct  OS HA 
Deficiencies 

Correct  OSHA 
Deficiencies 

Firs  Suppression 

Install  Ventilation 

Systsa 

Carbon  Moooxida 
Exhaust  Syatea 

Carbon  Monoxide 
Exhaust  Syatea 

Construct  Flaaable 
Product  storehouse 

Modify  Battery 
Handling  Facility 

Correct  OSHA 
Deficiencies 


Claimant 

BUMED 

Type 

H 

$  x  10 
4J.7 

BUMED 

S 

165 

BUMED 

H 

57.5 

CHNAVMAT 

H 

59 

CHNAVMAT 

S 

51.2 

CHNAVMAT 

H 

51.4 

COMIAVSUP 

S 

11 

GOMNAVSUP 

S 

14.4 

CO  WAVS  UP 

S 

30.4 

COMIAVSUP 

S 

216 

COMIAVSUP 

S 

16 

COMIAVSUP 

H 

53.8 

COMIAVSUP 

S 

18 

GOMNAVSUP 

S 

18.1 

COMIAVFAC 

H 

49.5 

COMIAVFAC 

H 

66 

COMIAVFAC 

H 

37.1 

COMIAVFAC 

.AS 

88 

KAVAIR 

HAS 

305.1 

SRI  (forking  File  reference  number. 


Worksheets  had  been  prepared  on  each  project  as  background  for 
the  visits.  Data  available  from  SRl's  working  file  and  additional  cata 
received  from  the  EFDs  during  the  initial  attempt  to  fill  data  gaps  were 
entered  on  each  project  work  sheet.  An  example  work  sheet  is  saown  as 
Table  6. 

At  each  activity,  SRI  team  members  contacted  a  representative 
of  the  Command  amd  the  Public  Works  Office  who  had  been  notified  of 
SRl's  field  test  plans  by  NAVFAC.  After  a  general  discussion  of  our 
priority  method ,  the  team  met  with  safety  officers,  industrial 
hygienists,  and  other  personnel  who  had  been  actively  involved  in 
generating  the  project  requests.  Table  7  lists  the  personnel 
contacted.  The  work  sheets  prepared  on  the  selected  projects  for  that 
activity  were  reviewed  with  these  personnel,  who  were  asked  to  assist  us 
in  filling  the  data  gaps. 


Each  data  item  on  the  work  sheet  was  defined,  discussed, 
and  explained  as  necessary.  Data  gaps  were  filled  when  possible.  In 
most  instances,  the  SRI  team  visited  the  workplace  related  to  the 
project  requests  for  orientation  and  further  clarification  of  the 
hazardous  situation  there.  However,  SRI  did  not  attempt  to  change  the 
data  already  submitted  by  the  activity  on  the  project  request  or  to 
discuss  or  evaluate  the  merit  of  the  project. 

The  field  visits  produced  constructive  comments  and  generally 
favorable  reactions  to  the  priority  method.  Specific  comments  were 
obtained  concerning  the  work  sheets  and  the  data  items.  Thirteen  of  the 
32  work  sheets  were  completed.  The  comments  and  suggestions  received 
are  sumnarized  on  Tables  8  and  9.  On  the  basis  of  these  comments,  the 
original  worksheet  was  redesigned  as  shown  in  Table  10.  The  new  form 
eliminates  ambiguous  terms  and  adopts  a  "multiple  choice"  approach  to 
providing  many  of  the  needed  data.  This  new  work  sheet  is  a  significant 
step  toward  achieving  simplicity  essential  to  the  system. 


Table  6 
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SRI  NAVOSH  DATA  WORKSHEET 
(Original  Form) 


PROJECT 

Activity; 

SRI  I ndex  No. :  Date: 

Project  Titled 

EFD;  ~*  OlC:  Claimant 

RISK 

circle  one: 

*1 .a  SAFETY  l.b  HEALTH  _ 


3- a 

Specific  hazard 

XT 

Specific  Hazard 

3-b 

Hazard  Violation: 

7.b 

Hazard  violation 

4. 

Probability 

8. 

Degree  of  Hazard 

( likely , probable, possible , unlikely ) 
5. a  Type  of  Injury: 

(Concentration) : 

Units: 

9. 

Time  Between  Exposure  and 

Harmful  Impacts: 

(immediate,  In  months,  in  years) 

POPULATION 

i  1 .  Population  exposed  to  hazard : 

12.  Rate  of  exposure  to  hazard: 

( hour/year  per  person  exposed) 

FIX 

T5T  Installed  cost  of  fix  (including  environmental  control 
technology — if  applicable)  $ 

16.  Change  in  annual  O&M  cost:  $ 

18.  Time  to  accomplish: 

(months) 


EFFECTIVENESS  OF  FIX 

^.'a  19.b.  HEALTH 

Full  Compliance  concentration: 

(res  or  no;  (Units): 

20.  Effective  Life  of  Solution 

(Years) 

21.  Change  in  Energy  Comsumption  Caused  by 

(108  Btu/year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 

(High,  Medium,  Low) 


24.  Expected  Life  of  Hazardous  Operation: 

(If  ears) 


0 


M 


3< 


Table  7 


LIST  OF  PERSONNEL  CONTACTED  BY  SRI  TEAMS 
DURING  FIELD  VISITS,  10-21  SEPTEMBER  1979 


_ Activity 

NAVMEDCE N-Be  t  he  s  da 


II 


II 


II 


II 

•  I 


NAVORD  Station, 
Indian  Head 

II 

NATC-PATUKENT 

n 

NRL-WDC 

NARF-JAX 

it 


it 

ti 


ii 


_ Personnel _ 

Lt.  Richard  Howell 

John  Lewis 

Lt.  David  Todd 

Lt.  (jg)  David  Croxton 

Lt.  (jg)  Anthony  Pugrano 
Lester  S layback,  Jr. 

Richard  Wickman 
David  Peacock 
Ronald  Winner 
Harry  Dalton 
Robert  Flournoy 

Lt.  Hunt 
John  Kinstle 
John  Owen 
Thomas  Germann 
Roland  Byrd 
Willian  Giggins 


_ Title _ 

Assistant  Public  Works 
Officer 

Chief,  Engineering  Design 
BR,  Public  Works  Office 

Engineering  Support 
Department 

Operations  Management 
Department 

OSH  Office 

Head,  RadSafe  Department 

Public  Works  Office 

Safety  Officer 

Public  Works  Office 

Safety  Officer 

Chief  Engineering,  Plans 
P.W.O. 

Public  Works  Department 
Planning-NARF 
Project  Officer-NARF 
I.H.  Reg.  Med  Center 
Supervisor,  Reg.  Med  Center 
Safety  Officer-NARF 


II 
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Table  7  (Concluded) 


LIST  OF  PERSONNEL  CONTACTED  BY  SRI  TEAMS 
DURING  FIELD  VISITS,  10-21  SEPTEMBER  1979 


Activity 

Personnel 

Title 

NRDC-San  Diego 

Larry  Norton 

Safety  Manager 

NOSC-San  Diego 

Charles  Bourden 

Safety  Specialist 

II 

Donald  DeFrain 

Facilities  Engineer 

II 

Ken  Earle 

Facilities  Engineer 

NSC-San  Diego 

Martin  Martinez 

Safety  Specialist 

NSC-Oakland 

Ronald  Davis 

Facilities  Engineering 

19 

Victor  Gibson 

Facilities  Engineering 

19 

Samuel  Phillips 

Safety  Specialist 

PWC-San  Diego 

Monroe  Billingsley 

Safety  Manager 

99 

Robert  Jackson 

Safety  Specialist 

19 

Len  Cartwright 

Transportation  Manager 

NARF-North  Island 

Matt  Rosa 

Safety  Manager 

19 

Del  Hoi strom 

Facilities  Engineer 

99 

Ron  Okiniku 

Industrial  Hygienist 

II 

John  Parker 

Facility  Manager 

WESTDIV-San  Bruno 

Warren  "Bud"  Bossert 

Engineer 

II 

C.  Thorne  Johnston 

Head,  Environmental 
Engineering  Section 

WESTDIV-San  Diego 

Joe  Kaminski 

Environmental  Engineer 

•1 

David  Fisher 

Environmental  Engineer 

19 

Norm  Schmokel 

Enviroimental  Engineer 
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Table  6 


GENERAL  COMMENTS  RECEIVED  DURING  FIELD  VISITS 
ON  THE  SRI  PROTOTYPE  MAVOSH  PRIORITY  METHOD 

o  Method  appears  complicated  at  first;  iuay  work  ii  data  can  be 
obtained . 

o  A  much  needed  improvement — seems  to  get  at  the  real  problem. 

o  Will  work  if  inuustriai  hygiene  anti  engineering  personnel  want 
to  work  together  to  ma*e  it  work. 

o  Don't  believe  it  can  handle  a  project  consisting  of  many 
different  (.usually;  small  hazards;  OSH  surveys  can  lump 
hazards  into  general  categories  (e.g.,  surveys  performed  by 
Occusaf e  Co. ) . 

o  A  system  is  needed.  The  method  appears  useful  if  the  rest  of 
the  system  is  developed  (e.g.,  training,  survey  instruction, 
guidance  on  meeting  funding  criteria). 

o  Satisfied  with  present  method,  Cost  Effectiveness  Value  fCEV) 
as  being  implemented  within  NaRFs;  SRI  method  was  not  needed. 

o  Public  works  and  safety  office  are  badly  understaffed;  the 

last  thing  we  want  to  see  is  some  new  requirement  or  form  to 
fill  out. 

o  A&E's  prepare  our  projects;  who  is  going  to  teach  them  the 
method? 

o  A  new  approach  is  needed;  present  system  does  not  contain  the 
data  WAV  FAC  needs  to  make  a  proper  decision. 

o  How  do  you  classify  a  project  when  the  hazard  affects  both 
health  and  safety? 
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Table  9 


SUMMARY  OF  COMMEhTS  RECEIVED  DURING  FIELD  VISITS 
ON  Th£  WORKSHEET  AND  DATA  ITEMS 


The  form  should  include  the  name  of  Sub  Major  Claimant. 

The  activity  should  be  given  the  opportunity  to  assign  their 
our  priorities  to  each  project. 

"Type  of  Injury"  should  be  of  the  "most  likely"  injury. 

"Degree  of  Hazard"  is  a  confusing  term.  Many  suggested 
calling  this  "concentration." 

The  form  should  include  the  current  standard(s)  and  their 
uni ts . 

"Population  Exposed"  should  only  estimate  the  normal  working 
occupants  of  the  hazard  area. 

The  term  "fix"  was  misieacing;  correction  or  corrective  action 
was  suggested. 

"Time  to  Accomplish"  was  too  vague  since  it  could  incluue  the 
time  to  get  the  project  fundea,  designed,  constructed,  and 
inspected . 

"Potential  for  relocating  activity"  was  very  confusing;  most 
suggested  to  change  the  word  "activity"  to  "function"  or 
"process ." 

It  was  suggested  that  the  section  attributed  to  health, 
numbers  IB  througii  9,  contain  such  information  as  the  method 
of  analysis  of  occupational  samples,  the  sampling  times 
involved  in  collecting  samples,  and  the  type  of  sample 
collected,  whether  personal  or  area  sample. 

The  form  would  be  much  easier  to  complete  if  each  of  the 
questions  could  be  answered  by  multiple  choice  because  the 
choices  would  show  the  range  of  responses  needed. 
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Table  10 

NAVOSH  DATA  WORKSHEET 
{Revised) 

ACTIVITY 

INITIATED  BY: 

ACTIVITY  PROJECT  NO. 

DATE: 

PROJECT  TITLE: 

EFD:  UIC: 

CLAIMANT: 

SUB  CLAIMANT: 

■ 

RISK 

« 

Check  one  SAFETY 

HEALTH 

•• 

Specific  Hazard 

Specific  Hazard 

S 


« 


u 


Hazard  Violation  (Regulations) 


Hazard  Violation  (Regulations) 


Probability  (Check  one)  Concentration  of  Hazard: 

Likely  Probable  Possible  Unlikely  Units 


Severity  of  most  likely  injury 


Current  Standards 
Units: 


Time  Between  Exposure  and  Harmful 
Impacts  (Check  One) 

Immediate  In  Months  In  Years 


POPULATION 


Normal  Working  Population  Exposed  to  Hazard  (Employees)  (Check  One) 


1-4 

Employees 


5-9 

Employees 


10-50 

Employees 


>50 

Employees 


Rate  Of  Exposure  To  Hazard  (Hours/Year  per  Person  Exposed)  (Check  One) 

40  40-150  151-959  960-2000  >2000 
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Table  10  (Concluded) 


CORRECTIVE  ACTION 


O 

Installed  Cost  of  Corrective  Action  ($xlOJ)  (Check  One) 

40  40-60  61-80  81-100  >100 

Change  in  Annual  O&M  Cost  ($xl0^)  (Check  One) 

<  (-5)  (-5)-0  1-5  6-10  >10 

Change  In  Energy  Consumption  Cuased  by  Corrective  Action  (10^  BTu/Year) 

(Check  One) 

<(-500)  (-500 )-0  1-500  501-1000  >1000 

% 

Time  To  Accomplish  the  Construction  of  Corrective  Action  (Months)  (Check  One) 
1-3  4-6  7-9  10-12  >12 


EFFECTIVENESS  OF  CORRECTIVE  ACTION 


Safety — Full  Compliance  (Check  One)  Health — Concentration: 

Yes  No  Units: 

Effective  Life  Of  Solution  (Years) _ 

FACILITY 


Potential  for  Relocating  the  Process  or  Function  to  Avoid  the  Hazard  (Check  One) 
HIGH  MEDIUM  LOW 


Expected  Life  of  Hazardous  Operation  (Years) 
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The  work  sheets  completed  during  the  field  test  were  analyzed 
to  assess  the  state  of  development  of  tne  priority  method.  We  were 
interested  to  discover  whether  the  prototype  method  produced  overall 
hazard  control  assessment  ratings  for  the  sampled  projects  that 
satisfied  our  design  criteria  of: 

o  Spreading  the  ratings  assigned  in  a  reasonable  fashion 
among  the  projects 

o  Assigning  ratings  to  each  project  that  appeared  on  a 
relative  basis  to  be  rational. 

The  data  from  each  completed  worksheet  were  entered  into  the 
prototype  matrix  system,  to  obtain  an  overall  evaluation  (or  hazard 
control  assessment)  for  each  project.  The  work  sheets  and  their 
completed  matrices  are  given  in  Appendix  C.  The  results  of  these  rating 
efforts  are  summarized  in  Table  11. 

In  examining  these  ratings,  we  observed  that: 

o  The  scores  of  13  projects  of  the  sample  that  could  be  rated 
were  appropriately  spread  among  10  rating  values. 

o  The  scores  in  most  cases  appeared  reasonable;  i.e.,  they 
ranked  projects  in  an  acceptable  relative  order. 

It  appeared  that  the  prototype  satisfied  the  design  criteria, 
although  only  13  of  the  32  projects  selected  could  be  used  to  test  the 
"factor  ranges"  and  the  distribution  of  index  values  assigned  in  the 
cells  of  the  matrices. 
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Table  11 


RESULTS  OF  RATING  EFFORTS  FOR  SAMPLE  PROJECTS 


Index8 

Activity 

1 

Project  Title 

C laimant 

Priorityb 

Score 

b 

Rank 

14 

NAT  NAV  >£D 

CEN 

Alter  Exhaust 

Stacks 

BUMED 

Note  1 

22 

NAT  NAV  MED 

CEN 

Air  Filtration 
Prostheses  Lab 

BUMED 

232 

5 

23 

NAT  NAV  MED 

CEN 

Repair  Exhaust 
Systems 

BUMED 

Note  1 

- 

24 

NAT  NAV  MED 

CEN 

Air  Filtration 

Dental  Lab 

BUMED 

232 

5 

25 

NAT  NAV  MED 

CEN 

Install  Seamless 
Flooring  to  Prevent 
Hg  Traps 

BUMED 

121 

1 

40 

NAVORDSTA 
Indian  Head 

Provide  Noise 
Reduction 

Alterations 

NAVSEA 

221 

4 

NAVORDSTA 
Indian  Head 

Lead  Fines 

NAV  OSH 

332 

8 

41 

NATC  PATUX 

Correct  Electrical 
Deficiencies 

NAVAIR 

Note  2 

- 

42 

NATC  PATUX 

Correct  Fire  Safety 
Deficiencies 

NAVAIR 

Note  2 

- 

43 

NATC  PATUX 

Correct  Ladder, 
Stair,  Scaffold 
Deficiencies 

NAVAIR 

Note  2 

” 

44 

NATC  PATUX 

Correct  Equip. 

Guard  Deficiencies 

NAVAIR 

Note  2 

- 

A 

SRI  Working  File  reference  number. 

^  The  three-digit  score  is  based  on  preliminary  data;  it  should  not  be  used 
for  any  purpose  other  than  this  research. 

Note  1:  Insufficient  data. 

Note  2:  Lumped  hazards. 

Note  3:  Data  appeared  inconsistent. 

Note  4:  Project  completed. 

c 

Rank  given  is  for  use  in  this  research  only. 
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Table  11  (Continued) 


RESULTS  OF  RATING  EFFORTS  FOR  SAMPLE  PROJECTS 


Priori tyb 

Index3 

Activity 

Project  Title 

Claimant 

Score 

Rank' 

45 

NATC  PATUX 

Correct  Mechanical 
Deficiencies 

NAVAIR 

Note  2 

46 

NATC  PATUX 

Correct  Vent 
Deficiencies 

NAVAIR 

Note  2 

- 

47 

NATC  PATUX 

Correct  Non-OSHA 
Deficiencies 

NAVAIR 

Note  2 

- 

50 

NRL  WDC 

Provide  Safety 
Platform 

ONR 

321 

7 

266 

NAVREGDE  NCEN 

San  Diego 

Replace  Floor 

Tiles 

BUMED 

321 

7 

267 

NAVREGDE  NCEN 

San  Diego 

Replace  Electrical 
Systems 

BUME 

Note  2 

- 

268 

NAVREGDE  NCEN 

San  Francisco 

Replace  Floor 

Tiles 

BUMED 

Note  1 

- 

270 

NAVOCEANSEACEN 

San  Diego 

Install  Venti¬ 
lation  System 

CHNAVMAT 

342 

9 

271 

NAVOCEANSEACEN 

San  Diego 

Construct  Landing 
Guides 

CHNAVMAT 

Note  4 

- 

272 

NAVOCEANSEACEN 

San  Diego 

Install  Ventila¬ 
tion  System 

CHNAVMAT 

Note  1 

- 

273 

NSC  San  Diego 

Repair  Rod  Storage 
Racks 

C01MAVSUP 

314 

6 

a  SRI 

Working  File  reference 

lumber . 

The  three-digit  score  is  based  on  preliminary  data;  it  should  not  be  used 
for  any  purpose  other  than  this  research. 

Note  1:  Insufficient  data. 

Note  2:  Lumped  hazards. 

Note  3:  Data  appeared  inconsistent. 

Note  4:  Project  completed. 

Rank  given  is  for  use  in  this  research  only. 


Table  11  (Concluded) 

RESULTS  OF  RATING  EFFORTS  FOR  SAMPLE  PROJECTS 


idex8 

Activity 

Project  Title 

Claimant 

Priori tyb 

Score 

:  74 

NSC  San  Diego 

Install  Guard 

Rails 

COMANVSUP 

Note  1 

176 

NSC  San  Diego 

Install  Safety 
Railing 

COMANVSUP 

Note  1 

179 

NSC  Oakland 

Correct  OSHA  Def¬ 
iciencies 

CO  WAV  SUP 

221 

180 

NSC  Oakland 

Correct  OSHA  Def¬ 
iciencies 

CO  WAV  SUP 

Note  2 

181 

NSC  Oakland 

Correct  OSHA  Def¬ 
iciencies 

CO  WAVS  UP 

Note  2 

182 

NSC  Oakland 

Fire  suppression 

CO  WAV  SUP 

Note  1 

183 

NSC  Oakland 

Install  Ventila¬ 
tion  System 

00MNAVSUP 

434 

:84 

PWC  San  Diego 

Carbon  Monoxide 
Exhaust  System 

COMNAVFAC 

141 

186 

PWC  San  Diego 

Carbon  Monoxide 
Exhaust  System 

00MNAVFAC 

Note  3 

187 

PWC  San  Francisco 

Construct  Flam¬ 
mable  Product 
Storehouse 

COMNAVFAC 

Note  1 

187 

PWC  San  Francisco 

Modify  Battery 
Handling  Facility 

COWAVFAC 

Note  1 

190 

NARF  North  Island 

Correct  OSHA  Def¬ 
iciencies 

NAVAIR 

Note  1 

n  ,  b 
Rank 


4 


10 

2 


SRI  Working  File  reference  number. 


The  three-digit  score  is  based  on  preliminary  data;  it  should  not  be  used 
for  any  purpose  other  than  this  research. 

Note  1:  Insufficient  data. 

Note  2:  Lumped  hazards. 

Note  3:  Data  appeared  inconsistent. 

Note  4:  Project  completed. 


Rank  given  is  for  use  in  this  research  only 


Although  the  sample  was  small  and  the  evaluation  preliminary, 
we  concluded  that  the  prototype  could  become  fully  effective  by 
iteratively  adjusting  the  matrices.  We  recomnended  that  NAVFAC  proceed 
with  iterative  development  of  the  priority  method,  implementing  the 
prototype  for  a  1-year  operational  trial.  Questions  brought  out  by  our 
analyses  to  be  addressed  during  further  development  incl uded: 

(1)  Should  the  values  of  the  subdivisions  for  data  item  11, 
Nunber  of  People  Exposed,  be  changed?  Indications  were 
that  the  "more  than  50,"  "10-49,"  "5-9,"  and  1-4" 
subdivisions  may  be  too  large,  especially  the  "10-49" 
subdivi sion . 

(2)  Should  the  values  of  the  subdivisions  for  data  item  12, 
"Rate  of  Exposure,"  be  changed?  Concern  has  been 
expressed  that  the  subdivisions  "160-959"  and  "960-1,999" 
should  be  further  divided. 


(3)  How  can  "mixed  hazards"  be  handled? 


B. 


Phase  II*  Expansion  and  Adjustment  of  the  Method 


A  review  waa  conducted  with  NAVFAC  in  December  1979  of  the  results 
of  SRI's  Phase  I  research.  NAVFAC  highlighted  the  need  for  further  wor* 
to  broaden  the  scope  of  the  prototype  method.  SRI's  recommendation  for 
an  operational  trial  of  the  method  was  accepted.  Phase  II  was  initiated 
in  March  1980  to  develop  procedures  designed  to  give  the  prototype  full 
operational  capability. 

1 .  Guidelines  for  MCON  Projects 

In  its  prototype  form,  the  method  was  designed  to  deal  with 
the  total  investment  cost  only  and  with  a  single  hazard,  e.g.,  O&MN  and 
OPN  projects  packaged  in  this  simple  form.  Thus  the  prototype  method 
had  no  provisions  for  taking  into  account  life  cycle  costs  of 
alternative  abatement  actions,  nor  did  it  have  procedures  to  deal  with 
combination  projects;  i.e.,  single  projects  designed  to  correct  multiple 
hazards.  We  concluded  that  these  important  limitations  of  the  prototype 
had  to  be  removed  if  the  method  were  to  be  useful  for  setting  NAVOSH 
priorities  in  general,  and  for  MCON  projects  in  particular.  Work  to 
extend  the  scope  of  the  method  and  address  these  limitations  is 
described  below. 

2.  Life  Cycle  Costing 

A  basic  requirement  in  documenting  an  MCON  project  is  the 
preparation  of  a  detailed  cost  estimate  to  complete  DD  Form  1391. 

Each  technically  feasible  alternative  that  corrects  the  hazard(s)  must 
be  subjected  to  economic  analysis  employing  life  cycle  costing  methods 
prescribed  in  NAVFAC  P-442,  "Economic  Analysis  Handbook."  Life  cycle 
costing  requires  careful  consideration  of  recurring  costs  attributed  to 


Phase  II  was  conducted  under  a  separate  ONR  contract  as  a  continuation 
of  SRI's  priority  method  research  initiated  under  Phase  I. 
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Che  alternaCive  over  Che  operacing  life  of  Che  faciliCy  in  addicion  Co 
Che  one-Cime  invesCmenC  coses  of  Che  alCernaCive.  The  alcernaCive  wich 
Che  lease  NeC  PresenC  Value  (NPV),  or  Che  lease  Uniform  Annual  CosC 
(UAC),  is  Che  preferred  alcernaCive  Co  be  recommended  in  Che  projecc 
requesC . 


Recurring  cosCs  inCroduce  cosCs  and  benefiCs  over  Cime  (ofCen 
20  years  or  more)  CogeCher  wich  concepCs  of  economic  life,  Cechnical 
life,  or  operacional  life  as  Che  Cime  base  for  assessing  Che  hazard  and 
Che  correcCive  acCion.  These  feaCure  were  noC  caken  inCo  accounC  in  Che 
proCoCype  prioriCy  meChod. 

NAVOSH  MCON  projecC  requesCs  on  file  aC  NAVFAC  were  reviewed 
Co  deCermine  how  and  aC  whaC  sCage  in  Che  currenC  developmenc  process  of 
a  projecc  che  life  cycle  coses  of  alcernacives  are  documenfed.  Ic 
appeared  ChaC  a  minimun  2-  or  3~year  cycle  of  submission,  review, 
rest  .xnission,  and  final  review  was  required  Co  produce  a  fully 
docunented,  acceptable  projecc.  Of  72  unfunded  projecCs  in  Che  file, 
only  8  conCained  fully  documenCed  life  cycle  cosCing  of  alcernacives. 

The  NAVFAC  files  conCained  evidence  ChaC  costing  was  a  problem 
area  at  present  and  was  likely  Co  remain  so  in  dealing  with  NAVOSH  MCON 
project  requests.  But  there  was  scant  evidence  concerning  currenC 
methods  of  evaluating  alternative  abatement  actions  and  their  costing. 

To  understand  these  problems  and  how  they  might  be  dealt  wich  in  Che 
NAVOSH  system,  we  obviously  needed  to  examine  projecc  request 
preparation  at  Che  activity  and  major  claimant  levels  before  attempting 
to  develop  procedures  to  introduce  elements  of  life  cycle  costing  into 
the  priority  method . 

A  meeting  was  held  with  NAVFAC  System  Analysis  Division 
personnel  to  explore  possible  ways  of  factoring  investment  costs  into 
the  priority  method  to  satisfy  the  objectives  of  the  NAVOSH  progran.  At 
the  outset  of  these  discussions,  it  was  emphasized  that  one  of  the  main 
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objectives  of  the  NAVOSH  program  was  to  use  the  "fenced"  NAVOSH  funds 
cost  effectively  to  abate  the  most  serious  hazards  as  soon  as  possible 
withir.  yearly  budgetary  constraints.  This  underlined  the  importance  of 
costing  criteria  in  the  priority  method.  The  guidelines  of  the  NAVOSH 
program  set  forth  meeting  of  standards  as  the  effectiveness  measure. 

This  implied  that  a  project  that  did  not  abate  the  cited  hazard 
sufficiently  to  satisfy  the  standard  was  unacceptable;  one  that  more 
than  met  the  standards  should  receive  no  added  credit  and  might ,  in 
fact,  be  penalized  for  being  overly  costly  unless  it  could  be  shown  that 
the  added  protection  was  no  more  costly  than  the  least  cost  acceptable 
abatement  option.* 

Additional  discussions  with  NAVFAC  program  management 
personnel  brought  out  that  NAVOSH  MOON  investment  costs  could  be 
considered  to  consist  of  three  types:  (1)  construction  or  equipment 
related  costs  to  abate  a  defined  hazard;  (2)  capital  costs  that  would 
facilitate  or  indirectly  support  the  abatanent  costs;  and  (3)  one-time 
investments  that  would  reduce  the  recurring  costs  by  increasing 
personnel  efficiency  or  productivity,  or  by  reducing  the  operating  and 
maintenance  costs  over  time.  We  noted  that  these  latter  investments 
might  also  benefit  the  NAVOSH  program  by  improving  the  environment  or 
the  esthetics  of  the  workplace.  But  they  would  not  contribute  to  the 
immediate  abatement  of  the  cited  hazards.  Despite  their  possible  value 
as  side  effects,  these  investments  could  not  be  considered  to  be  highly 
relevant  costs. 

From  these  discussions,  SRI  devised  a  simple  expression  as  a 
possible  way  to  measure  the  relevance  of  the  total  cost  of  a  project  to 
the  NAVOSH  program  objectives.  This  expression  we  called  the  "OSH 
relevancy  value"  (ORV).  The  ORV  was  defined  as  equal  to  the  ratio  of 


ilr 


The  complexity  of  costing  in  relation  to  future  benefits  is  discussed 
further  in  Section  IV. 


the  sum  of  direct  abatement  costs  (direct  costs,  D,)  plus  a  fraction  of 
supporting  costs  (S),  plus  a  fraction  of  all  other  costs  (other  costs, 
0)  to  the  total  project  costs  (T),  or 


ORV 


Eq.  (1) 


Arbitrary  values  of  2  and  4  were  assignee  to  a  and  b  respectively  in 
equation  (1),  and  trial  computations  were  made  of  the  ORV's  for  six  of 
the  eight  MCON  projects  in  NAVFAC  files  for  which  the  cost  data  were 
complete.  Example  calculations  of  ORV  are  shown  in  Table  12. 


Our  trial  computations  of  ORV  for  complex  projects  (i.e., 
projects  addressing  mul tiple  facilities  and  hazards)  made  it  obvious 
that  clear  definitions  and  additional  procedures  would  be  needed  if  tnis 
ORV  technique  were  to  produce  reasonably  standardized  values,  because 
many  of  the  NAVOSH  MCON  projects  proposed  were  of  the  complex  type  as  a 
matter  of  Navy  policy,  this  was  an  important  area  in  which  to  expand  the 
appl icability 'of  the  priority  method. 


3.  Combination  Projects 

The  policy  behind  complex,  combination  projects  is  based  on 
the  widely  accepted  engineering  and  contract  administration  principle 
that  design  and  contracting  cost  savings  result  when  it  is  operationally 
feasible  to  aggregate  items  of  work  into  a  single  package  rather  than  to 
contract  each  item  separately.  However,  relating  this  policy  to  NAVOSH 
piorities  raises  the  questions  of  whether  a  limit  to  the  dollar  size  of 
a  project  should  be  set  or  whether  a  special  cost  benefit  function 
should  perhaps  be  used  in  prioritizing  combination  projects.  Without 
some  constraint,  it  is  possible  for  a  few  large  combination 
projects — each  correcting  a  single  critical  hazard  but  also  covering 
numerous  minor  hazards — to  swamp  the  cost-benefit  competitive  budgeting 
process.  This  would  abort  the  NAVOSH  program  objective  of  giving 
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Taoie  i2 


B 

EXAMPLE  OF  OSH  kELEVAKCE  VALUE  (ORV)  CALCULATIONS 


A.  Project  Description  -  Correct  OSH,  fire  protection,  structural, 
and  mechanical  deficiencies  and  provide  additional  space 
(5210SF1  to  ease  congestion  in  materials  warehouse. 


B.  Corrective  Action  -  Alternate  A  -  New  Building; 

Alternate  B  -  Rehabil itate  existing  facility. 

C.  Investment  Costs 


Alternate  A  Alternate  B 


1. 

Building 

$851,000 

1.  OSH  Corr. 

2. 

Added  s  pace 

400,000 

2.  Fire  Corr. 

3. 

Electrical 

43,000 

3.  Structural/Mech 

4. 

Mechanical 

2o, 000 

4.  Added  Space 

5. 

Installed  Equip 

.  506,000 

Total 

6. 

Roads 

32,000 

7. 

Site  Improv. 

31,000 

8. 

Demol ition 

Total 

29,000 

1,920,000 

D.  Uniform  Annual  Costs 


Sill), 000 
4o5 , 21 o 
43o, 303 
597,118 
1,630,831 


Alternate  A  $260,892 

E.  OKV  Calculations 


Alternate  B 


$262 , 652 


D  *  Item  l  above  *  351,000 

S  *  Items  3,4,5  *  577,000 

0  ■  Items  2, 6,  7,8  *  492,000 

T  -  -  1,920,000 


D  =  1  +  2 
S  =  3  = 

0  =  4* 

T  *  * 


775,210 

458,503 

597,118 

1,830,631 


ORV 


851  ♦ 


577  4  92 

2  +  4 


ORV 


775  +■ 


458 


+ 


594 

4 


1920 

0. 6 


1830 

0.  o 


N 
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funding  priority  to  projects  which  abate  the  most  serious  hazards  in  the 
shortest  possible  time. 

Several  possible  ways  to  deal  with  combination  projects  in  the 
priority  method  were  investigated.  It  was  theorized  that  a  composite 
cost  effectiveness  function,  perhaps  a  form  of  savings- investment  ratio, 
might  be  created  to  optimize  the  tradeoff  between  costs  saved  by 
aggregating  work  items  and  reductions  in  net  present  value  of  overall 
program  benefits  likely  to  result  when  low  priorities  are  lumped  with 
high  priorities  for  execution  in  a  single  project.  Practical 
difficulties  could  be  foreseen  as  this  approach  was  attempted: 

o  Computing  realistic  net  present  values  (saving?)  of  benefits 
resulting  frcm  correcting  the  component  hazards  at  various 
assumed  future  time  periods  would  require  new  guidelines. 
Standardizing  a  broad  spectrum  of  hazards/ correction  values 
(the  "cook  book"  approach)  would  probably  be  necessary, 
controversial,  and  take  many  months  of  effort. 

o  Optimization  could  be  for:  (1)  each  activity's  projects, 

(2)  sub  and  major  claimant  projects  as  a  group,  or  (3)  the 
entire  NAVOSH  program  taken  year-by-year  over  several  years. 
Selecting  the  optimal  option  could  require  an  enormous  effort 
in  interactively  evaluating  the  projects  (or  even  the 
alternatives)  for  many  assuned  optional  groupings. 

Considering  the  uncertainties  in  the  predicted  values  of  the  inputs, 
coupled  with  the  potentially  great  optimizing  effort  likely  to  be 
required,  the  approach  of  deriving  a  composite  cost  effectiveness 
expression  for  combination  NAVOSH  projects  was  rejected  as  impractical. 

A  more  direct  and  much  simpler  approach  was  then 
investigated.  This  method  could  assess  the  relative  merit  of  combining 
projects  using  only  information  likely  to  be  readily  available  in 
supporting  data  provided  by  the  submitting  activity  with  each  project 
request.  We  experimented  with  various  procedures  for  calculating  a 
composite  priority  index  for  each  project  in  a  direct  fashion.  These 
procedures  depended  on  the  assumption  that  the  project  as  submitted 
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represented  the  most  operationally  acceptable  grouping  of  work  items 
from  the  viewpoint  of  activity  and  the  claimant.  We  reasoned  that  each 
separate  work  item  could  be  scored  by  the  hazard  assessment  procedure  of 
the  prototype  priority  method.  We  might  then  separately  "average"  the 
risk  assessment  codes,  the  corrective  action  assesmnent  codes,  and  the 
facility  assessment  codes.  The  result  would  be  an  "averaged"  3-digit 
assessment  index  for  the  combination  project,  useful  for  comparing 
priorities  among  combination  projects  and  also  for  setting  priorities 
among  all  projects. 

This  simple  procedure  was  tried  on  the  data  available  for 
several  recently  proposed  combination  projects.  In  experimenting  with 
these  calculations ,  we  observed  that  NAVOSH  combination  projects  on  file 
were  of  three  general  types: 

Type  1  —  Multiple  categories  of  hazards  in  a  single  facility 

Type  2  —  Single  category  hazards  in  multiple  facilities 

Type  3  —  Multiple  categories  of  hazards  in  multiple  facilities. 

When  hazards  in  the  Type  l  projects  were  well  defined  and  the 
basic  data  items  complete,  we  had  no  trouble  calculating  the  "average 
indices."  Calculating  Type  2  project  indices  also  gave  no  problems  when 
all  data  were  available.  But  Type  3  projects  required  additional  steps 
to  produce  a  single  3  digit  code,  e.g.,  sorting  into  Type  1  or  Type  2 
projects,  averaging  each  type  separately,  then  "averaging"  the 
"averages."  Table  13  illustrates  these  calculations. 

Two  important  observations  were  made  while  experimenting  with 
ways  to  deal  with  combination  projects  and  calculating  their  hazard 
assessment  codes.  We  found  that: 
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Table  13 

EXAMPLES  OF  AVERAGE  HAZARD  ASSESSMENT  CODE  (  HaC  / 
CALCULATIONS  FOR  COJ3 IiiAT ION  PROJECTS 


Example  i : 

Type  1 — Multiple 

Categories  of  Safety  Hazards  in  a 

Single  F, 

Hazard 

HAC  i 

LThree  Elements) 

Category  A 

2 

1 

4 

D 

i 

2 

3 

E 

2 

2 

a 

Total  (Each  Element) 

5 

3 

10 

"Average  Code" 

2 

3 

3  (Each  element 

for 

the  Project 

rounded  up) 

Example  2 : 

Type  2 — Single  Category  of  Health  Hazard  in  Multipl 

e  Facili 

Facility 

HAC  i 

(Three  Elements) 

X 

1 

1 

3 

Y 

2 

1 

2 

Z 

1 

3 

3 

W 

3 

i 

1 

Total 

7 

6 

9 

"Average  Code" 

2 

2 

2 

for  the  Project 

Exam pi e  3 : 

Type  3 — Multiple 

Categories  of  Hazards  in  Multiple 

Facil  itii 

1.  Construct  Matrix  of  Combinations,  e .g 

• ! 

Facility 

Hazard 

X 

Y  Z 

W 

A 

AX 

AZ 

AW 

D 

— 

DY  DZ 

— 

E 

EX 

— 

EW 

2.  Separate  into  3  Type  2 

Projects: 

a. 

Hazard  A  in 

HAC  Elements 

X 

2 

2 

2 

Y 

- 

- 

- 

Z 

1 

2 

1 

W 

3 

1 

2 

Ave 

2 

2 

2 

b. 

Hazard  D  in 

X 

- 

- 

- 

Y 

4 

2 

2 

Z 

2 

1 

1 

W 

- 

- 

- 

Ave 

3 

2 

2 

c . 

Hazard  E  in 

X 

i 

1 

1 

Y 

- 

- 

- 

Z 

- 

- 

- 

W 

2 

2 

3 

Ave 

2 

2 

I 

3.  Reduce  a.  b.  and  c.  to  "Average  of  Averages"  for  tne  project: 
Final  Score  222 


o  Justification  on  a  cost  saving  basis  for  Type  3  combination 
projects  may  be  difficult  or  impossible. 

o  Categories  of  hazards  need  to  be  clarified  and  standardized 
before  they  can  be  used  in  defining  the  hazard  types  in 
combination  projects. 

It  is  not  clear  whether  Type  3  projects  can  be  justified.  Unless  the 
costing  is  detailed  and  has  a  smaller  margin  of  error  than  is  the 
present  practice  for  preliminary  stages  in  project  preparation,  we  found 
that  it  was  generally  impossible  to  show  valid  significant  potential 
cost  savings  resulting  from  executing  a  Type  3  project  instead  of 
executing  several  Type  1  or  Type  2  projects  as  options. 

To  examine  the  problem  of  standardizing  hazards  for  use  in 
addressing  combination  projects,  SRI  reviewed  OSH  standards  based  on 
subparts  of  CFR  Title  29,  Part  1910.  A  list  of  hazard  classes  we 
believed  to  be  easily  recognized  and  comprehensive  was  abstracted. 
Through  consultation  with  NAVFAC  and  Chief  of  Naval  Material  (CNM) 
personnel,  agreement  was  reached  on  the  categories  shown  in  Table  14. 


4.  Inputs  from  Operating  Personnel 


To  gain  more  thorough  insights  into  the  whole  process  of 
NAVOSH  MCON  project  request  generation  and  to  test  our  theoretical 
approaches  to  dealing  with  life  cycle  costing,  OSH  relevance,  and 
combination  projects  in  the  priority  method,  SRI  took  its  questions  to 
the  field.  Selected  commands  and  activities  were  visited  to  collect 
opinions  and  information  from  engineers,  planners,  and  program  managers 
responsible  for  NAVOSH  project  initiation  and  administration. 

Personal  visits  by  SRI  team  members  to  discuss  the  NAVOSH 
priority  system  in  its  prototype  form  and  possible  ways  of  improving  it 
or  expanding  its  use  are  listed  in  Table  15.  Constructive  comments  were 
obtained  during  these  visits  concerning  the  overall  NAVOSH  program  and 
how  the  priority  system  could  eventually  benefit  individual  commands. 


1  Walking/ Working  Surfaces 

o  Floor  ano  well  openings  and  holes 
o  Stairways 
o  Ladders 
o  Scaffolding 
o  Railings 

2  Means  of  Lgress 

o  Exit  doors 
o  Exit  signs 
o  Directional  exit  signs 
o  Emergency  lighting 

3  Powered  Platforms 

o  Vehicle-mounted  elevating  and  rotating  work  platforms 

4  Ventilation  (to  reduce  airborne  concentrations  of  toxic  or 

hazardous  materials^ 

o  Abrasive  blasting 

o  Grinding,  polishing,  and  buff  operations 
o  Spray-painting  operations 
o  Open  surface  tanks 

o  Maintenance  garages  (car,  heavy  equipment,  locomotive) 
o  Laboratory  hoods 

o  Welding,  cutting,  brazing  operations 
o  Other 

5  Noise  Exposure 

o  Continuous 
o  Impact 

G  Ionizing  Radiation 

o  Alpna,  Beta,  Gamma,  Neutrons 
o  X-rays 

7  Non-Ionizing  Radiation 

o  Lasers 
o  Microwave 
o  Radio  frequency 

8  Compressed  Gases 

o  Storage/Use 

-  Acetylene 

-  Hyorogen 

-  Oxygen 

-  Chlorine 

-  Other 
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Ftanmauie  and  Combustible  Liquius 
o  Tan*  Storage 

o  Container  or  portable  tank  storage 

o  Spray  finishing  with  fiaiauauie  and  combustible  liquius 
o  Dip  tanks  containing  fianmable  and  combustible  liquids 
o  Storage  of  LPG 

Sanitation 

o  Water  supply 
o  Toilet  facilities 
o  Showers 
o  Change  rooms 
o  Food  service 

Materials  Handling 

o  Powered  industrial  trucks 
o  Overhead  and  gantry  cranes 
o  Crawler,  locomotive  and  truck  cranes 
o  Derricks 

Machine  Guarding 

o  Metal  working  machinery 
o  Woodworking  machinery 
o  Abrasive  wheel  machinery 
o  Mechanical  power  presses 
o  Mechanical  power-transmission  apparatus 

Portable  Powered  Equipment 

o  Guarding  of  Portable  Powered  Tools 

Welding,  Cutting,  and  brazing  (except  ventilation  for) 

o  Installation  of  oxygen-fuel  gas  system  for  welding  and 
cutting 

o  Manifold  cylinders 

o  Installation  of  welding  and  cutting  equipment 

Electrical 

o  Installation  of  upgraded  system,  i.e.  circuit  breaker 
panel,  heavier  gauge  wire,  GFI 
o  Installation  of  new  system 
o  Correct  explosion-proof  wiring  violations 

Diving  Facilities 

Warning  Devices 
o  Alarms 
o  Signs 
o  Lights 
o  Color  Coding 

Mechanical  and  First  Aiu 

o  Emergency  eyewash/shower 
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Table  15 

PERSONS 

CONTACTED  DURING  FIELD  VISITS 

June  -  September  1980 

1. 

Bob  Isaacson 

NAVSUP 

2. 

Ron  Daley 

CNM 

3. 

Carl  Mandler 

WEST D IV 

4. 

Lcdr.  Aksiorczyk 

NSC,  Staff  Civ.  Eng. 

5. 

Robert  Brandt 

Head,  Fac.  Planning  PWC,  San  Francisco 

6. 

Shaw  Chang 

PWC,  San  Francisco 

7. 

Ron  Davis 

PWC,  San  Francisco 

8. 

Jim  Vickers 

LA  NT  DIV  PLANS 

9. 

Jay  Hart 

LA  NT  DIV  PLANS 

10. 

Dan  Reinhard 

SECNAV 

11. 

Dave  Anderson 

NAVA I R 

12. 

Paul  Raf  tus 

NSC 

13. 

Matt  Rosa 

Safety  Dir  NARF 

14. 

Chas.  Bourdon 

NAV  OCEAN  CNTR 

15. 

Leo  Miranda 

Planner  NARF 

16. 

Capt .  Markham 

CNM 

17. 

Robert  Heckler 

CNM 

18. 

Ed  Kratovil 

CNM 

In  general,  Che  priority  system  as  introduced  in  March  1980  by  0P4S  was 
well  received  and  complete  data  were  being  provided  for  new  projects 
requesting  O&MN  funds.  For  the  time  being,  however,  no  attempt  was 
being  made  to  update  projects  previously  submitted  to  include  the  basic 
priority  data  because  of  personnel  shortages. 


Specific  comments  shown  in  Table  16  were  received  regarding  MCON 
project  preparation,  life  cycle  costing,  ORV,  and  other  procedures  for 
assessing  the  priority  of  combination  projects. 


Table  16 

COMMENTS  RECEIVED  CONCERNING  SUGGESTED  PROCEDURES 
FOR  USING  SRI’s  PRIORITY  METHOD  WITH  MCON  PROJECT  REQUESTS 

o  Thresholds  qualifying  projects  for  0&M1  or  MCON  funding  need 
clarification.  Tables  C-l,  C-2,  and  C-3  of  OPNAVINST 
11010. 20D  (8  Mar  1979)  could  be  modified  to  include  NAVFAC 
centralized  funding  of  NAVOSH. 

o  Detailed  life  cycle  costing  for  Form  1391  and  completion  of 

the  facility  plan  require  too  much  effort  for  first  submission 
of  request.  Simplified  rules  for  costing  first  submission  are 
needed . 

o  OSH  must  be  balanced  with  basic  facility  requirements.  More 
involvement  of  planning  personnel  should  be  sought  in  early 
stages  of  project  preparation. 

o  Definition  of  "Effectiveness  of  Corrective  Action"  should  be 
revised  in  SRI's  draft  procedures.  In  cases  where  standards 
are  given,  the  corrective  action  must  only  meet  the  standard. 
"Effectiveness,"  therefore,  should  have  a  special  meaning 
related  to  the  abatement  standard  or  threshold,  not  simply  to 
the  degree  of  hazard  reduction.  No  more  credit  is  given  to  a 
project  that  reduces  the  hazard  below  the  standard  than  is 
given  to  one  that  just  meets  the  standard. 
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Procedures  Recommended 


On  Che  basis  of  these  discussions,  SRI  recommended  chat  NAVFAC 
consider  adopting  the  procedures  shown  in  Table  17  for  dealing  with 
combination  projects  in  the  NAVOSH  priority  method. 

Table  17 

RULES  FOR  COMBINATION  MCON  PROJECTS 


Nunber  of 

Nunber  of 

Hazards  Included 

Facili ties 

Included 

Single  Category 

Multiple  Categories 

Single 

OK  -  single  OCR 

OK  -  one  OCR  section  12 

for  each  category. 

Calculate  average  HAC  for 

project . 

Mul  tiple 

OK  -  one  OCR  section 

Not  acceptable.  Separate 

12  for  each  facility  into  two  or  more  projects 

Calculate  average  ex¬ 
posure  and  concentration 
to  obtain  a  single  HAC 
for  project . 

Other  recommendations  to  facilitate  NAVOSH  planning,  programming,  and 
budgeting  are  shown  in  Tables  18  and  Figure  5.  Table  18  clarifies  the 
threshold  levels,  the  documentation  required,  and  the  appropriate  source 
of  funding.  Figure  5  indicates  steps  and  associated  criteria  SRI 
recommends  for  use  in  the  preparation  and  review  of  all  NAVOSH  project 
requests.  The  criteria  indicated  on  Figure  5  are  given  in  Table  19. 
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OF  PROGRAMMING  REQUIREMENTS  FOR  NAVOSH  DEFICIENCY  ABATEMENT 
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Table  19 


Criterion  A 


Criterion  B 


Criterion  C 


Criterion  D 


Criterion  L 


Criterion  F 


RECOMMENDED  CRITERIA 
(for  use  with  Figure  5) 

Specific  OSH  deficiencies  must  be  cited:  hazard(s)  must 
be  result  of  facility  design  inadequacy  or  the  result  of 
a  new  OSH  standard--not  the  result  of  normal  wear  and 
tear . 

All  projects  must  have  a  completed  OCR  form.  MCON 
projects  must  have  Form  11000/4  in  addition  to  OCR;  Form 
1391  is  not  required  for  initial  project  submission. 

An  O&MN  project  must  address  a  single  categorical 
deficiency.  See  Table  1  for  List  of  NAVOSH  categories  of 
deficiencies . 

An  MCON  project  may  be  submitted  for  correction  of 
deficiencies  in  one  or  more  categories  in  "combined 
projects."  See  Special  Instructions  below  for 
combination  projects. 

Dollar  thresholds  and  ceilings  must  be  satisfied;  proper 
funding  appropriation  indicated.  See  Table  2.  Major 
claimant  assigns  his  priority. 

Detailed  life  cycle  costing  material  prepared  for  each 
alternative  is  reviewed  to  support  least  cost  choice. 

This  material  will  be  used  in  subsequent  preparation  of 
Forms  1391  and  1391c  if  project  is  approved  for 
programming. 

Special  Project  Step  II  forms  are  not  required  for 
initial  submission  of  the  project.  Once  accepted  as  a 
candidate  project,  Step  II  forms  will  be  requested. 

OSH  relevancy  value  10RV)  is  required  on  MCON  projects. 
The  ORV  is  a  decision  factor  based  on  weighted  project 
costs  by  types  of  construction  cost;  i.e.,  direct  costs, 
supporting  costs,  and  other  costs.  See  instructions 
below  (paragraph  C)  for  method  of  calculating  the  ORV. 
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Figure  5  is  compatible  with  Figures  6  and  7  developed  by  NAVFAC  and 
promulgated  in  February  1980  as  guidelines  for  NAVOSH  project 
preparation . 


OCR  PROJECT 


•  PREPARE  OCR  PROJECT 

•  PREPARE  STEP  II  DOCUMENTATION 


•  CHECK  THAT  PROJECT  QUALIFIES  FOR 

NAVOSH 

•  REVIEW  FOR  ACCURACY  AND  COMPLETNESS 

•  LEGAL  REVIEW 


•  RETAIN  STEP  II  DOCUMENTATION 

•  ENGINEERING  REVIEW 


NAVFAC  •  BUDGET/EXECUTION  COORDINATION 


•  ASSIGN  HAZARD  AND  HEALTH  CATEGORIES 

•  COMPUTER  INPUT  AND  OUTPUT 


COPY  2 
CLAIMANT 


COPY  3 
EFD 


NAVFAC 
CRT  UPDATE 


EFD 

CRT  UPDATE 


NESO 

BATCH 

UPDATE 


FIGURE  6.  NAVOSH  DEFICIENCY  ABATEMENT  (O&MN,  OPN)  PROJECT  FLOW 
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NEW  PROJECT  SUBMISSION 


ACTIVITY 


EFD 


CLAIMANT 


OCR  PROJECT 


-  11000/4  AND  1391 


NAVFAC 


NESO 


•  PREPARE  OCR 

•  PREPARE  FORMS  11000/4  (and  1391  after 

project  hat  been  accepted) 


•  ENGINEERING  REVIEW 

•  FACILITIES  PLANNING  REVIEW 


•  CHECK  THAT  PROJECT  QUALIFIES  FOR 

NAVOSH 

•  REVIEW  FOR  ACCURACY  AND  COMPLETENESS 

•  LEGAL  REVIEW 


•  RETAIN  FORM  11000/4  AND  1391 

•  BUDGET/EXECUTION  COORDINATION 


•  ASSIGN  HAZARD  AND  HEALTH  CATEGORIES 

•  COMPUTER  INPUT  AND  OUTPUT 


ETC. 


FIGURE  7.  NAVOSH  DEFICIENCY  ABATEMENT  (MCON)  PROJECT  FLOW 


Ill  RESULTS  OF  THE  FIRST  OPERATIONAL  USE  OF  THE  PRIORITY  METHOD 


A  meeting  of  major  claimants  was  called  by  the  Chief  of  Naval 
Operations  (OP45)  in  February  1980  to  provide  an  overview  of  the  NAV06H 
program,  including  the  OCR  and  the  prototype  NAVOSH  priority  system 
developed  by  SRI.  At  this  meeting  OP45  announced  that  the  priority 
system  would  become  operational  for  its  intial  trial  during  FY  1981. 
Major  claimants  were  requested  to  begin  implementing  all  elements  of 
NAVOSH  hazard  abatement  and  to  assist  their  activities  in  using  the  OCR 
format  for  new  project  requests. 

Inmediately  after  the  February  meeting,  NESO  took  steps  to  develop 
the  OCR  data  management  and  reporting  system  so  that  NAVOSH  projects 
could  be  compiled  in  the  computerized  system  by  September  1980.  SRI  was 
notified  that  it  would  be  furnished  a  copy  of  the  OCR  for  analysis. 

Under  Phase  II  of  the  priority  method  research,  SRI  was  given  the  task 
of  assessing  how  successfully  the  method  was  being  implemented. 

The  first  full  OCR  was  received  at  SRI  in  January  1981.  More  than 
300  NAVOSH  OMtl/CPN  projects  were  recorded  in  the  OCR  format.  As 
designed,  section  13  of  the  format  contained  over  20  items  of 
information  that  could  demonstrate  the  functioning  of  the  priority 
method  during  an  operational  cycle. 

NESO  personnel  responsible  for  the  OCR  stated  that  this  first 
report  was  an  interim  document  consolidating  all  available  information 
on  old  and  new  OMW  and  GPN  projects  as  of  January  1981;  by  simmer  of 
1981,  all  projects  should  include  complete  data.  Also,  it  was  reported 
that  for  the  FY  1982  program  MC0N  projects  would  be  added  and  O&MJ  and 
OPN  projects  would  be  updated.  NAVFAC  was  planning  a  meeting  of  EFDs  in 


April  1981  to  discuss  the  status  of  the  NAVOSH  program  and  to  issue 
additional  detailed  instructions  regarding  preparation  of  project 


requests . 

A.  Composition  of  the  January  1981  OCR 

In  the  computer  printout  OCR  projects  were  grouped  by  hazard  type, 
as  either  health  or  safety  projects.  This  first  report  contained  114 
health  related  projects  and  188  safety  projects,  a  total  of  302.  Of  the 
114  health  projects,  only  13  contained  completed  priority  data;  i.e., 
section  13s.  However,  of  188  safety  projects,  59  included  completed 
priority  assessments.  Table  20  shows  selected  data  f ran  each  of  the 
projects  in  the  OCR  chat  contained  priority  codes. 

B.  Analysis  of  the  Priority  Method  as  an  Aid  to  Decision  Making 

NAVOSH  progras  procedures  require  major  claimants  to  rank  their 
projects  in  their  order  of  preference  or  priority.  Final  consolidation 
of  claimant  ranked  projects  into  a  single  list  of  projects  recousended 
for  funding  is  made  by  NAVFAC  in  carrying  out  its  responsibilities  of 
central  management  of  the  abatement  portion  of  the  NAVOSH  progroa. 

The  priority  method  as  developed  by  SRI  was  designed  to  be  used  by 
claimants  and  NAVFAC  to  group  projects  by  relative  merit  on  a  uniform 
and  systematic  basis.  All  NAVOSH  projects  competing  for  OfiMN  or  MCON 
funds  would  be  automatically  labeled  with  a  relative  priority  score 
derived  from  basic  data  entered  into  the  matrices.  The  resulting  HAC 
score  would  indicate  the  priority  group  in  which  the  project  belonged. 
Because  the  SRI  priority  method  takes  into  account  many  of  the  risk, 
cost,  and  utility  factors  likely  to  be  considered  by  the  claimants  and 
NAVFAC  in  judging  priorities,  we  expected  the  HAC  groupings  to 
contribute  significantly  to  the  systematic,  consistent  ranking  of 
projects  by  claimants  and  NAVFAC. 


Table  20 


SELECTED  DATA  FROM  OCR 
Dated  15  Jan  l^csi 
Project  Type  -  O&MN  and  OPN 

HAZARD  TYPE  —  HEALTH 

Total  Requested 
Requested  5 Amount  tOOO)/ 


Serial  No. 

Hazard  Cited 

HAC 

Activity/Claimant 

Appro  priacion 

HlbSAa 

Carbon  Monoxide 

121 

PWC  GR.  LAKES /NAV FAC 

FY  30 

Su/OWN  (8;b 

H192A 

Asbestos 

(Survey) 

221 

CNO/CNO 

FY  79 

386/06MN  (38o) 

H223A 

Carbon  Monoxide 

111 

PMTC/NAVAR 

FY  81 

40/0WN 

H227A 

Asbestos 
(Change  Room) 

411 

PWC  GR.  LAKES/NAVFAC 

FY  78 

20/ OPN  (20; 

U228Aa 

Noise 

231 

NSC  OAK/NAVSUP 

FY  81 

87 /OWN  (3; 

H232A 

Noise 

231 

CO m.  STA.  GUAM/NAVTEL 

UP 

75/0&MN 

H236A 

Pesticide  Vapors 

231 

PWC  GUAM/ NAV  FAC 

UP 

97/OWN 

H237A 

F  taxes 

211 

PWC  GUAM/NARVAC 

UP 

8/ OPN 

H238A 

Mercury 

224 

SRF  YOKO/PACFLT 

UP 

29/OWN 

H241A 

RF  Radiation 

221 

ELEC  SY  CMC  OC/NAVELEX 

UP 

300 /OPN 

H249A 

Noise 

211 

TRA  CNTR  NEWPORT /CHET 

FY  81 

22/0PN 

H282A 

Welding  Ftaes 

111 

PWC  S.D./NAFVAC 

FY  81 

10/O&MN 

H284A 

Noise 

311 

NARF  CHERRY  PT.  /NAVAIR 

HAZARD  TYPE  -  SAFETY 

UP 

33/0PN 

YOU  A 

Emerg.  Lighting 

311 

HCS  BREM/NAVSUP 

79 

60 /OWN  (60) 

Y1  72A 

Elec.  Shoes 

212 

WPC  CR.  LK/ NAV  FAC 

UP 

20/0&MN 

Y1 73A 

Flam.  Liquids 

112 

PWC.  GR.  LK/ NAV  FAC 

UP 

22 /OWN 

Y243A 

Fima.  Liquids 

211 

PWC  CR. LK/NAVFAC 

80 

3/0AMN 

Y261 A 

Unguarded  Mach. 

ill 

NSC  OAK./NAVSUP 

80 

57/0PN 

Y262A 

Unguarded  Mach. 

211 

NSC  OAK./NAVSUP 

30 

80/ OPN 

Y288A 

Paper  Cutter 

211 

DEF.  PUB.  SERV.  /NAVSUP 

90 

31  /OPN 

Y289A 

Elevator  Cables 

231 

COMM.  STA.  HA./NAVTEL 

30 

359/0&MN  (29) 

Y290A 

Falling  (Ladder) 

321 

NSC  CHAS.  /NAVSUP 

31 

83 /OWN 

Y291A 

Emerg.  Exits 

121 

NSC  CHAS. /NAVSUP 

81 

S5/04MN 

Y292A 

Has.  Hat  (No  Showers) 

221 

NSC  CHAS. /NAVSUP 

81 

SI /OWN 

Y293A 

Elec,  shocx 

231 

NSC  CHAS. /NAVSUP 

81 

88/0&MN 

Y294A 

Toxic  Ftases 

132 

PKTC  MU  GU/ NAV  A  IK 

31 

1 7o/0WN 

Y29uA 

Material  Storage 

311 

NSC  S.D. /NAVSUP 

81 

32/0AM. 

Y297a 

Unsafe  Ladders 

322 

SPCC  ME CU. /NAVSUP 

81 

18/OWN 

Y298A 

Battery  Gases 

111 

G0MM1SS.  STORES. 

CR/ NAVSUP 

81 

28/0&MN 

Y299A 

Emerg.  Exit  (lilts.) 

331 

PWC  CR.  LK./NAVFAC 

81 

23/0  AMN 

Y300A 

Smoke  (Alarms) 

111 

Res.  Cntr.  Phoen./CNAVRES 

81 

33 /OWN 

Y301A 

Fire  (Alarm) 

121 

NS  C/NORF/ NAVSUP 

81 

99/0&MN 

Y302A 

Wharf  (Curbing) 

111 

NSC  HAW. /NAVSUP 

UP 

20/0WN 

Y303A 

Batt.  Acid  (Fumes) 

321 

NSC  HAW. /NAVSUP 

UP 

60 /OWN 

Y304A 

Fire  (Alsrms) 

121 

NSC  HAW. /NAVSUP 

UP 

94 /OWN 

*  See  Appendix  D  for  complete  OCR. 
b 

Amount  funded  for  FY  *81  is  shown  in  parentheses. 
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Table  20  (concluded! 


hrt/AKD  TYPE  -  SAFETY 


Serial  No. 

Hazard  Cited 

HAC 

Activity/Claimant 

Requeated 

Start 

Total  Requested 
S Amount  UXX>)/ 
Appropriation 

Y305A 

Emerg.  Exits 

ill 

NSC  HAW./NAVSUP 

UP 

34 /OWN 

Y3U6A 

Emerg.  Exits 

111 

NSC  HAW./NAVSUP 

UP 

27/0&MN 

Y307A 

Elec.  Shock 

243 

SPCC  MECH/NAVSUF 

dl 

71 /OWN 

Y308A 

Falling  (Railings) 

213 

NARF  NORF/NAVAIR 

81 

32/OUlN 

Y310A 

Haz.  Mat.  Store 

311 

NCB  L.  CR.  /LANIFLT 

81 

30 /OWN 

Y311A 

Toxic/Explo.  Cas 

111 

PWC  GUAM/  NAV  FAC 

UP 

10/0&MN 

Y312A 

Unsafe  Platform 

111 

PWC  Guam/ NAV FAC 

UP 

9 /OWN 

Y313A 

Unsafe  Dock 

211 

COMM  STORES  TN./NAVSUP 

81 

330 &MN 

Y314A 

Walking  Surfaces 

111 

PWC  PENS  A. /NAV  FAC 

81 

16/OWN 

Y315a« 

Crane 

131 

NAS  BARB  /PACFLT 

UP 

9O/0WN 

Y316A 

Haz.  Mat 

111 

NAS  BARB  /PACFLT 

UP 

26/0&MN 

Y317A 

Lightning 

111 

MAGAZINE  GUAM/P ACFLT 

UP 

35  /OWN 

Y318A 

Lightning 

211 

MAGAZINE  GUAM  /PACFLT 

UP 

29/04MN 

Y319A 

Lightning 

211 

MAGAZINE  CUAH/P ACFLT 

UP 

5U/0WN 

Y320A 

Lightning 

111 

MAGAZINE  CUAM /PACFLT 

UP 

35/06MN 

Y321 A 

Lightning 

211 

MAGAZINE  GUAM/P  ACFLT 

UP 

48/OWN 

Y322AA 

Paper  Cutter 

111 

DEF.  PRINT  SER.  /NAVSUP 

UP 

49/0PN 

Y323A 

Paper  Cutter 

111 

DEF.  PRINT  SER. /NAVSUP 

UP 

40/QPN 

Y324A 

Paper  Cutter 

211 

DEF.  PRINT  SER. /NAVSUP 

UP 

55/0PN 

Y325A 

Paper  Cutter 

111 

DEF.  PRINT  SER. /NAVSUP 

UP 

--/OPN 

Y326A 

Paper  Cutter 

111 

DEF.  PRINT  SER. /NAVSUP 

UP 

— /OPN 

Y327A 

Paper  Cutter 

111 

DEF.  PRINT  SER. /NAVSUP 

UP 

—/OPN 

Y328A 

High  Vol tage 

411 

NAS  BRIMS  WZ  CK/  LANTFLT 

81 

45/OWN 

Y329A 

Falling  (Ladder) 

311 

NSC  BKEM/NAVSUP 

81 

22/04MN 

Y330a 

Falling  (Catwalk) 

211 

COM!  STA  STOCK/  NAVTEL 

81 

05/OWN  1 65) 

Y331A 

Crane 

211 

PWC  S.D./NAVFAC 

81 

50/04MN 

Y332A 

Walking  Surface 

311 

NAS  S.D. /PACFLT 

81 

25/OWN 

Y333A 

Haz.  Flea.  Store 

222 

CBC  PTH./NAVFAC 

81 

43/06MN 

Y334A 

Crane 

131 

NAS  BARB.  /PACFLT 

UP 

127/OWN 

Y335A 

Crane 

131 

NAS  BARB.  /PACFLT 

UP 

27/0&MN 

Y336A 

Battery  Fiaiea 

313 

NAS/S. D.  PACFLT 

81 

39/OWN 

Y337A 

Falling  Ceiling 

131 

NAS  S.D. /PACFLT 

81 

80/0&MN 

Y380A 

Fire  (Doors) 

231 

PHIBBASE  COR/ PACFLT 

81 

38/OWN 

Y383A 

Crane 

111 

PWC  NORF/NAVFAC 

UP 

12/0&MN 

Y3d4A 

Battery  Fiaes 

113 

AIRFAC  MISAWA /PACFLT 

UP 

39/OWN 

Y38SA 

Exp.  Caa  Store 

111 

NSC  CHAS./ NAVSUP 

UP 

20/06MN 

Y396A 

Elec.  Shock 

111 

AV  SUP  PHILA/NAVSUP 

UP 

36/OWN 
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Needless  to  say,  when  the  majority  of  the  priority  data  are  missing 
from  projects  in  the  initial  OCR— and  hence,  HAC  code  groupings  are 
incomplete — the  utility  of  the  priority  method  for  the  claimants  and 
NAVFAC  is  mostly  lost.  However,  if  we  can  assume  that  the  72  projects 
scored  in  this  OCR  are  a  representative  sanple  of  the  kinds  of  projects 
likely  to  be  submitted,  then  observations  concerning  the  groupings  and 
the  coded  scores  may  be  useful  in  evaluating  whether  the  priority  system 
is  likely  to  be  capable  of  performing  its  designated  functions  as  a 
decision  tool . 


1.  Distribution  by  Coded  Groups 

Table  20  shows  that  the  72  projects  are  clustered  into  the  20 
separate  HAC  Code  groups  given  in  Table  21.  On  the  basis  of  our  early 
tests  (Page  67),  we  expected  the  priority  system,  when  functioning 
properly,  to  spread  NAVOSH  projects  anong  15  or  more  groups.  The  spread 
of  72  projects  into  20  groups  appeared  satisfactory.  We  thought  that 
the  proportion  of  projects  in  each  group  might  be  somewhat  uniform,  but 
this  did  not  happen  in  this  sample.  As  Table  21  shows,  the  code  group 
111  (the  highest  priority  ranking  code  in  the  systan)  is  dominant.  This 
may  reflect  a  conscious  bias  on  the  part  of  activities  to  select  those 
projects  for  submission  that  they  consider  most  urgent. 

Other  groups  containing  relatively  large  numbers  of  projects 
are  codes  211  and  311.  A  possible  meaning  of  these  secondary  clusters 
is  that  as  the  risk  assessment  data  items  assume  lesser  importance  in 
the  eyes  of  the  originator,  the  corrective  action  data  items  are  given 
compensating  values  to  keep  the  rating  as  high  as  possible.  If  this 
happens,  the  score  of  the  project  is  biased  toward  the  index  Xll. 

Without  field  analyses  to  examine  these  projects,  the  presence  of  such 
bias  remains  hypothetical. 


2.  Distribution  of  Code  Groups  By  Hazard  Class 

We  examined  Table  20  with  respect  to  the  health  or  safety 
make-up  of  its  clusters.  Table  21  also  shows  these  data.  It  was 
obvious  that  for  this  sanple,  the  nunber  of  safety  projects  in  a  hazard 
group  controlled  the  character  of  the  distribution  of  the  codes.  We 
observed,  however,  that  this  sample  of  72  was  weighted  more  heavily  with 
safety  projects  (59  out  of  72  or  822)  than  the  full  list  of  301  (188  out 
of  302  or  622).  If  the  proportion  of  health  and  safety  projects  had 
been  more  nearly  equal,  the  character  of  the  distribution  might  have 
been  different. 

3.  Connection  Between  the  HAC  and  the  Hazard 

We  examined  the  possibility  that  a  connection  existed  between 
the  HAC  code  and  the  type  of  hazard  within  a  class  (See  Table  22).  No 
particular  pattern  was  found — e.g.,  "carbon  monoxide"  appeared  in 
several  different  codes  as  did  "fall,"  "electric  shock,"  and  many  others 
in  the  list  of  23  hazard  types.  (Mechanized  "paper  cutters"  might  be  an 
exception;  four  of  seven  examples  appeared  in  code  111,  with  the  other 
three  in  211.)  We  theorized  that  because  of  the  highly  variable 
site-specific  operating  conditions,  such  connections  should  be  at  a 
minimum  in  a  successful  priority  system. 

C .  Overall  Assessment  of  First  Results 

We  had  anticipated  having  an  opportunity  to  evaluate  the 
operability  of  the  priority  method  on  the  basis  of  a  fully  complete 
OCR.  For  reasons  of  practical  limitations  on  time  and  resources 
available  at  activities,  EFDs,  and  NESO,  and  to  some  extent  because 
detailed  implementation  instructions  were  being  revised  at  NAVFAC,  we 
were  not  afforded  this  chance.  Our  analyses  of  the  data  available  gave 
no  indications  that  the  priority  method  needed  changing  at  this  time. 

On  the  contrary,  the  general  concept  appears  feasible,  at  least  for  06MN 
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Table  22 


com;  group  by  hazard  type 


Hazard  Type  Code  Group 

1.  Carbon  Monoxide  ill 

121 

2.  Welding  Fumes  111 

3.  Unguarded  Machinery  111 

211 

4.  Battery  Acid/Fumes  111 


113 

313 

321 

5.  Smoke  (No  Alarms)  111 

121 

6.  Wharf /Dock  111 

211 

7.  Emergency  Exits  111 

121 

8.  Toxic  Gas  111 

131 

211 

9.  Unsafe  Platform/Fall  111 

211 

213 

311 

321 

322 


10.  Walking  Surfaces 


Table  22  (Concluded) 


CODE  GROUP  BY  HAZARD  TYPE 


Hazard  T 


Code  Grou 


No.  Projects 


and  OPN  project  scoring.  Analysis  of  the  more  complex  MCON  projects  may 
reveal  a  need  for  change  as  the  rules  for  dealing  with  combination 
projects  are  tested  in  projects  included  in  the  complete  OCR  next 
sunmer.  We  suggest  that  a  second  analysis  of  the  priority  method  be 
made  when  all  data  are  available  and  after  the  utility  of  the  system  for 
aiding  in  project  ranking  and  funding  is  tested  in  the  FY  1982  program. 


IV  CONCLUSIONS  AND  RECOMMENDATIONS  FOR  THE  FUTURE 


A.  ConcI usions 

In  general,  based  on  the  trial  results  available  to  date,  we 
conclude  that  the  priority  method  developed  by  SRI  in  this  research 
meets  NAVFAC  design  requirements.  Specifically,  it  enables  NAVOSH 
project  requests  to  be  systematically  rated  in  terms  of  three  factors: 
the  risk  of  the  hazard;  the  dollar  efficiency  of  abatement;  and  the  need 
to  continue  the  operation  involving  the  hazard  as  a  function  of  the 
requesting  activity's  mission.  Processing  originator  data,  the  method 
produces  a  separate  score  for  each  of  these  factors  for  every  project. 
The  scores,  displayed  as  a  code  group,  identify  the  project  as  belonging 
in  a  group.  The  relative  priority  anong  groups  is  determined  according 
to  a  simple  rule  of  precedence  (111;  112—115,  121 — 125,  211;  and  so 
fortn) . 

Note  that  this  method  rates  all  projects  within  a  given  code  group 
as  equal  in  priority.  This  may  be  of  special  interest,  depending  on  how 
NAVFAC  chooses  to  employ  the  method  in  the  final  selection  of  projects 
for  funding.  We  assume  that  project  funds  requested  will  be  computed 
cumulatively  by  groups  in  order  of  rank.  The  budget  threshold  will  most 
likely  fall  on  one  of  the  groups. 

One  way  NAFVAC  might  choose  to  proceed  would  be  to  fund  all 
projects  in  groups  above  the  threshold  group,  postponing  or  rejecting 
all  below  that  group,  and  selecting  some  projects  from  the  threshold 
group  to  fill  the  budget  on  the  basis  of  claimant  special  needs, 
political  considerations,  or  other  contingencies.  An  alternative  and 
possibly  better  programming  strategy  might  be  to  choose  a  program  cutoff 
above  the  threshold  group,  assuming,  of  course,  that  the  group  is 


relatively  small.3  This  would  allow  for  minor  adjustment  of  the 
current  year  budget  during  the  year. 

Use  of  tl»e  priority  method  for  MCON  project  selection  will  be 
significantly  more  complicated  because  combination  projects  are  included 
in  the  project  mix.  The  use  of  "averaged  indices"  and  "mixed  ORVs"  as 
suggested  in  this  report  has  not  been  operationally  tested,  although  it 
has  been  discussed  with  operating  personnel  and  field  tested  on  a 
limited  basis.  At  this  time  we  conclude  that  the  basic  concept  of  the 
priority  method  is  applicable  to  MCON  programming,  but  it  may  require  a 
considerable  anount  of  training  and  perhaps  some  modification  before  it 
is  univerally  accepted  by  project  originators. 

We  recognize  that  the  Navy  has  many  years  of  experience  predating 
OS  HA  in  setting  and  implementing  workplace  safety  and  health  rules, 
particularly  safety  rules.  Considering  the  many  varied  industrial 
functions  its  activities  perform  in  support  of  fleet  units,  its  NAVOSH 
program  will  continue  to  be  comprehensive.  As  the  nation's  attention 
turns  to  increased  worker  protection,  setting  of  appropriate  threshold 
budgets  and  planning  for  outyears  of  NAVOSH  will  become  increasingly 
dependent  on  good  management  and  extensive  recordkeeping.  It  is  in  the 
area  of  recordkeeping  that  the  abatement  program  and  its  OCR  will 
undoubtedly  contribute  major  improvements  over  past  Navy  practices. 

SRI  experienced  real  difficulty  at  the  beginning  of  this  research 
in  tracking  the  status  or  the  progress  of  the  OSH  related  projects  among 
the  Navy's  distributed  files.  With  the  OCR  and  centralized  management, 
there  should  be  a  dramatic  improvement.  If  the  computer  management 
system  programs  are  further  developed,  the  OCR  can  produce  an  invaluable 
record  of  Navy  OSH  response  activities. 

3 

From  our  sample  distributions  of  code  groups,  it  appears  unlikely  that 
the  threshold  group  will  be  large. 


Concerning  the  trend  in  OSH,  until  recent  years  the  OSHA 
concentrated  on  safety,  frequently  being  accused  of  ni  tpicki  ng  wi  thout 
concern  for  cost  effectiveness.  Now,  within  OSHA,  the  focus  is  on 
health  hazards,  especially  on  exposure  to  toxic  chemicals.  However, 

OSHA  has  yet  to  develop  realistic  standards  and  test  procedures  for  more 
than  a  handful  of  health  hazards  out  of  hundreds  of  possibly  serious 
ones.  OSHA1 s  task  is  formidable.  It  must  deal  with  issues  such  as 
"economic  and  technological  feasibility,"  "cost  benefit  proof  of 
standards,"  "permanent,  interim,  and  emergency  standards" — all  within 
the  context  of  developing  a  "balance"  between  safety  and  health 
requirements  . 

Regardless  of  OSHA's  difficulties  in  setting  standards,  legal 
challenges,  and  so  forth,  OSH  will  remain  a  prime  management 
responsibility  at  all  levels  throughout  the  Navy.  The  yearly  NAVOSH 
budget  should  be  conmensurate  with  the  importance  of  this  responsibility 
and  should  be  managed  in  the  most  efficient  manner  possible.  One  sign 
of  possible  inefficiency  we  noted  during  our  review  of  projects  already 
submitted  was  the  relatively  few  projects  containing  evidence  that 
alternative  corrective  actions  had  been  considered  and  evaluated.  Even 
though  DoD  and  Sec  Nav  prescribe  secondary  economic  analyses  (i.e.,  cost 
analysis  of  alternatives)  for  construction  projects  designed  to  upgrade 
facilities  to  meet  standards,  in  most  cases  this  requirement  is 
dismissed  with  the  statenent,  "There  are  no  alternatives."3  jf  we 
judge  from  the  project  records  alone,  we  would  conclude  that  the  Navy's 
engineers  and  managers  are  lacking  in  ingenuity  and  innovation.  We 
believe,  instead,  that  this  is  an  area  where  more  management  attention 
is  needed  to  ensure  that  the  priori ty  method  is  screening  candidate 
projects  that  have  already  been  qualified  and  selected  from  project 
alternatives  on  the  basis  of  their  cost  effectiveness. 


This  statement,  it  appears,  is  sometimes  incorrectly  made  with  the 
meaning,  "There  is  no  alternative  to  correcting  the  deficiency." 
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B.  Recommendations 


As  a  new  program,  NAVOSH  appears  to  be  getting  off  to  a  good 
start.  To  facilitate  its  further  implementation  and  to  improve  the 
utility  of  the  priority  method,  we  recommend: 


o  Additional  training  on  how  the  OCR  is  to  be  usee,  in 

particular  training  for  EFD  engineering  and  planning  personnel. 

o  Further  development  of  the  computer  programs  for  NAVOSH  data 
management.  Data  analysis  and  special  reports  should  be  very 
useful  to  managers  once  they  can  be  quickly  and  easily 
obt  ained . 

o  A  detailed  analysis  of  the  priority  method  after  OCR  section 
13s  are  complete  for  all  projects,  including  MCON  projects. 

o  A  continuing  research  element  in  the  NAVOSH  program  to 

identify  OSH  problems  unique  to  the  Navy,  to  analyze  the  need 
for  change  in  hazardous  operations  and  ways  of  mitigating  or 
abating  the  hazards,  and  to  estimate  the  size  and  focus  of 
future  Navy  OSH  budget  requirements  and  to  provide  supporting 
docuuentation  for  them.  Research  findings  in  these  areas 
could  forecast  the  need  for  changes  in  the  priority  method 
well  in  advance  of  the  operational  need  for  such  changes. 
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Appendix  A 

DIGEST  OF  RELEVANT  PRIORITIZATION  METHODS 


This  Appendix  provides  a  brief  description  of  prioritization 
methods  reviewed  during  this  research  as  listed  in  Section  II.  3d.  More 
detailed  descriptions  of  these  methods,  as  well  as  citations  of  their 
sources,  are  given  in  "Methodology  for  Navy  Occupational  Safety  and 
Health  Analysis;  Phase  I:  Current  Techniques"  (1979). 

I.  Methods 


1 .  Cost-Benefit  Fault  Tree  Analysis 

Cost-benefit  fault  tree  analysis,  as  applied  to  the  NAVOSH 
program,  would  list  the  occupational  accidents  and  illnesses  (called 
events)  and  separate  these  events  into  mutally  exclusive  sets,  grouped 
according  to  seme  common  relationship.  For  each  set,  one  must  define  a 
head  event  (i.e.,  an  event  encompassing  all  occupational  accident  and 
illnesses  in  the  set)  and  construct  a  fault  tree  for  the  head  event.  By 
applying  probability  theory  to  the  tree,  the  probability  (P)  that  a  head 
event  (i)  will  occur  is  calculated  (the  user  begins  with  the 
probabilities  of  occurrence  of  the  causal  events  on  the  lowest  level  of 
the  tree  and  works  up  the  tree,  combining  probabilities  as  the  tree 
indicates).  For  head  event  i,  this  probability  is  denoted  P^p  jf 
is  assuaed  that  head  event  i  occurs,  one  must  determine  the  expected 
price3  of  the  occupational  accidents  and  illnesses  in  set  i.  This  is 
called  the  expected  price  of  head  event  i  and  is  denoted  IK. 

For  each  head  event,  the  P.  x  price  is  calculated.  To 
establish  priorities  for  head  events,  these  products  are  compared.  The 
largest  products  indicate  the  head  events  most  in  need  of  abatement. 


a 


"Price"  is  used  here  to  mean  total  cost  to  the  Navy  that  would  result 
if  the  hazard  went  unabated.  "Cost"  refers  to  the  requested  to  abate 
the  hazard. 


For  each  different  abatement  project  being  considered,  one 
must  calculate  the  expected  price  of  the  applicable  head  event  and  in 
addition  the  probability  that  the  applicable  head  event  will  occur  after 
the  abatement  project  is  completed.  The  cost  of  each  abatement  project 
must  also  be  determined.  (Abatanent  costs  and  the  probability  that  the 
head  event  will  occur  must  be  calculated  for  the  same  unit  of  time  or 
unit  of  production).  The  abatement  measure  of  effectiveness,  defined  as 
the  reduction  in  expected  price  of  the  head  event  resulting  from  the 
abatement  project,  is  then  calculated.  The  project  cost  effectiveness 
is  defined  as: 

_ cost  of  abatement _ 

abatement  measure  of  effectiveness 

These  ratios  can  be  used  to  compare  all  abatement  projects;  smaller 
ratios  indicate  greater  effectiveness. 

2.  Cost-Benefit  Type  Methods 

The  term  cost-benefit  analysis  and  benefit-cost  analysis  are 
used  interchangeably  to  refer  to  the  method  by  which  alternative  actions 
for  achieving  a  goal  are  systematically  evaluated,  quantified,  and 
compared.  Although  the  evaluation  is  usually  expressed  in  dollars, 
other  measures  of  value  may  be  used  (e  .g .  utility,  or  number  of 
illnesses/injuries  caused  or  prevented).  When  a  benefit-cost  evaluation 
has  been  made  for  each  alternative,  the  alternatives  can  be  compared 
using  as  the  criterion  either  benefit  minus  cost  or  the  ratio  of  benefit 
to  cost . 

Cost-effectiveness  analysis,  a  term  often  used  to  denote 
cost-benefit  analysis,  can  also  refer  to  a  similar  analytical  method  in 
which  no  attempt  is  made  to  provide  a  scalar  measurement  for  benefit. 

In  this  type  of  analysis,  alternative  actions  are  compared  in  terms  of 
cost  and  various  measurements  of  effectiveness. 


3.  Department  of  Defense  Hazard  Severity  Risk  Assessment  Code 
Met  hod 

A  survey  is  conducted  in  each  workplace  to  identify 
occupational  safety  and  health  hazards.  Each  hazard  is  assessed  in 
terms  of  hazard  severity  and  mishap  probability.  As  a  result  of  this 
assessment,  the  hazard  is  assigned  a  risk  assessment  code  that  provides 
a  means  of  establishing  priorities  for  hazards  according  to  their 
implied  risk.  0PNAV1NST  5100.23  (1979)  provides  the  table  below  for  use 
in  ranking  the  codes. 


RISK  ASSESSMENT  CODE  MATRIX 


Hazard  Severity 

Mishap  Probability 

A 

BCD 

I 

1 

1  2  3 

II 

1 

2  3  4 

III 

2 

3  4  5 

The  hazard  severity  risk  assessment  is  expressed  by  "Listing 
the  hazard  severity  selected  (e.g.,  II),  then  the  mishap  probability 
(e.g.,  A),  to  give  the  code  as,  for  example,  II. a.  The  priority 
rankings,  1,  2,  ...  5,  in  the  cells  of  the  matrix  are  assigned  by 
judgnent  of  relative  risk  of  the  hazard.  No  standardized  method  or 
rationale  is  currently  provided  for  arriving  at  the  hazard  severity  or 
the  mishap  probability.  Thus,  the  assessment  is  unsupported  and  can 
vary  widely  with  the  judgment  and  expertise  of  the  assessor. 

4.  Expected  Cost 

The  expected  cost  method  compares  the  expected  price  of  each  hazard 
and  the  expected  cost  of  measures  for  abating  each  proposed  hazard  to 
identify  important  hazards  and  feasible  hazard  abatement  projects.  The 
expected  price  of  each  hazard  must  be  computed.  To  do  this,  one  must 
establish  a  time  period  for  consideration  (t);  list  the  types  of 
accidents  or  illnesses  expected  to  occur  (nunber  1,2,...);  determine  the 
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lumber  of  occurrences  of  each  accident  and  illness  type  expected 

(E  ).  and  compute  the  cost  of  each  type  of  accident  and  illness 
(ci).  The  expected  price  of  the  hazard  is  then 

ci  ■  ?  ciE  [4 

Hazards  may  be  prioritized  according  to  their  expected  price. 


The  expected  cost  of  each  proposed  hazard  abatement  project 
must  be  computed  also.  For  abatement  project  j,  the  total  cost  (TCjh) 
equals  the  physical  cost  of  the  project  (PCp  plu8  the  expected  price 
gJ  hazard  h  when  project  j  has  been  implonented  (EC  A  feasible 

abatement  project  is  one  whose  total  cost  is  less  than  the  hazard  price 


^Cjh  C(j) «  An  optimal  abatement  project  minimizes  total  cost,  and 
thus  the  most  feasible  is  (min  TC^  C^). 


5.  Goal  Programming 


Goal  programming,  as  applied  to  the  NAVOSH  program,  would 
develop  a  mathematical  model  of  the  Navy-wide  occupational  safety  and 
health  problem  that  incorporates: 

o  All  the  hazards 

o  The  relationship  of  benefits  to  levels  of  hazard  abatement 

o  The  relationship  of  intensity  and  frequency  of  hazard 

exposure  to  occupational  injury  and  illness 

o  The  relationship  between  readiness  and  hazard  abatement 
and  occupational  injury  and  illness. 

For  a  given  set  of  proposed  NAVOSH  projects,  the  mathematical 
model  would  be  specialized  to  include  only: 

o  Hazards  addressed  by  these  projects 

o  The  relationship  of  benefit  to  the  level  of  hazard 
abataaent  resulting  from  each  project 
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o 


The  relationship  of  intensity  and  frequency  of  hazard 
exposure  to  occupational  injury  and  illness 

o  The  costs  incurred  from  occupational  injury  and  illness 

o  The  costs  of  each  project. 

o  The  relationship  between  readiness  and  hazard  abatement 
and  occupational  injury  and  illness. 

An  equality  or  inequality  has  a  higher  priority  than  another 
if  it  is  more  important  that  it  be  satisfied.  The  goal  programming 
solution  technique  ensures  satisfaction  of  all  higher  priority 
equalities  or  inequalities  before  one  of  lower  priority  is  satisfied. 
Equalities  and  inequalities  represent  such  things  as:  acceptable  total 
accident/ illness  frequency;  OSHA  compliance  in  each  safety  and  health 
category,  acceptable  accident/ illness  cost  per  worker;  and  expected 
NAOVSH  budget.  The  goal  program  might  thus  be  used  to  investigate  the 
impact  of  various  OSH  hazard  abatement  policies  and  measures. 

6.  Hazard  Priorities  (Number  of  Personnel  Exposed  x  Severity) 

For  each  hazard,  the  total  number  of  personnel  exposed  (N)  and 
the  relative  severity  of  the  hazard  (S)  are  estimated.  The  product  N  x 
S  is  then  computed  for  each  hazard.  The  larger  the  product  is,  the  more 
important  it  is  that  the  hazard  be  abated.  Alternatively,  in  place  of  N 
one  can  substitute  F,  the  frequency  of  injury. 

By  comparing  the  product  of  (N  x  S)  or  (F  x  S)  expected  when 
different  abatement  measures  are  applied,  the  applicability  of  the 
method  can  be  extended  to  include  an  evaluation  of  abatement  measures. 

7.  Modeling 

Modeling,  as  applied  to  the  NAVOSH  program,  would  develop  a 
Navy-wide  model  of  occupational  safety  and  health  problems  that  is  able 
to  incorporate: 


o 


All  the  hazards 


o  The  relationship  of  benefits  to  levels  of  hazard  abatanent 

o  The  relationship  of  intensity  and  frequency  of  hazard 

exposure  to  occupational  injury  and  illness 

o  The  costs  of  hazard  abatement  and  of  occupational  injury 
and  illness 

o  The  changes  in  readiness  resulting  from  hazard  abatement 
and  occupational  injury  and  illness. 

Modeling,  then,  investigates  parametrically  the  costs, 
benefits,  and  impacts  on  Naval  readiness  resulting  from  varying  OSH 
hazard  abatement  policies. 

8.  PATTERN 


PATTERN  (Planning  Assistance  Through  Technical  Evaluation  of 
Relevance  Numbers)  was  developed  by  the  Military  Products  Division  of 
Honeywell,  Inc.,  to  assist  in  their  R&D  planning.  PATTERN  determines 
those  current  technologies  that  are  deficient  and  need  to  be  improved  to 
contribute  to  national  defense  and  science. 

PATTERN  (also  known  as  Relevance  Analysis)  can,  using  the 
averaged  opinion  of  experts  in  conjunction  with  a  relevance  network, 
derive  rankings  of  occupational  safety  and  health  hazards  and  abatement 
projects,  and  establish  their  priorities.  The  relevance  network  creates 
a  structure  for  occupational  groupings,  occupational  hazards,  and 
abatement  projects.  Experts  evaluate  nodes  of  the  network  for  their 
relevance  to  connected  nodes  at  the  next  highest  level  of  the  network. 
The  evaluations  of  the  experts  are  averaged  at  each  node.  To  create  the 
relevance  network,  an  overall  objective  is  defined.  A  relevance  network 
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is  constructed  in  which  each  level  of  the  network  describes  the  total 
need  for  increased  capability  to  meet  the  overall  objective.  Lower 
network  levels  describe  total  need  in  increasing  detail.  Each  network 
node  represents  a  specific  need  for  increased  capability.  The  branches 
which  connect  two  nodes  that  are  exactly  one  level  away  from  each  other, 
provide  logical  connections  between  the  levels  of  the  network.  Lower 
level  nodes  on  a  branch  are  subdivisions  of  the  node  on  the  higher  level. 

9.  The  Project  Rating  Value  Systan 

This  method  is  currently  used  by  the  Naval  Facilities 
Engineering  Command  to  evaluate  and  set  priorities  for  proposed  military 
construction  projects.  Five  factors  cocmon  to  all  military  construction 
projects  are  evaluated,  weighted,  and  sunmed  for  each  proposed  project 
to  obtain  the  project  rating  value.  A  larger  project  rating  value 
corresponds  to  a  higher  priority  for  funding.  The  five  factors  are: 

F1  Mission  of  the  installation  where  the  project  is  to  be 
located 

F2  Degree  of  deficiency  that  the  project  will  overcome 

F3  Type  of  facility,  determined  by  DoD  basic  category  codes 
for  military  real  property 

Economic  aspects  of  investment 

F5  Priority  assigned  the  project  by  the  major  claimant 

and  F3  are  evaluate^  by  referring  to  matrices  that  have  been 
derived  from  claimant-supplied  data.  F2>  ^  and  Fj  are  evaluated 

by  referring  to  mathematical  expressions  that  have  been  derived  from 
claimant  supplied  data.  The  factor  weights  for  a  given  project  are 
evaluated  by  referring  to  matrices  that  have  been  derived  from  claimant 
supplied  data.  The  mathematical  form  of  the  project  rating  value  (PKV) 

is  K  ^WiFi)>  where  K  is  simply  a  scaling  variable. 
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The  factors  F£  and  F4  contain  none  of  the  occupational 
health  and  hazard  considerations  at  present.  A  major  expansion  as 
modification  of  at  least  these  two  factors  is  likely  to  be  needed  to 
adjust  the  method  to  NAVOSH  needs. 

10.  Risk  Assessment 


This  method  provides  a  formula  for  the  evaluation  of  the 
severity  of  a  hazard  (called  a  risk  score)  and  a  formula  for  the 
justification  of  a  recommended  abatement  measure  (called  a  justification 
score).  The  larger  the  risk  score  is,  the  more  severe  the  hazard  is. 

The  larger  the  justification  score  is,  the  more  justified  the  abatement 
is  . 


Risk  Score 
Justification  Score 


Consequences  x  Exposure  x  Probability 

_ _ Risk  Score _ 

Cost  Factor  x  Degree  of  Correction 


The  values  of  all  variables  may  be  based  on  expert  judgment.  If  more 
precise  results  are  desired,  however,  each  variable  may  be  modeled,  with 
inputs  to  these  variable  models  derived. 


The  consequences  variable  measures  "the  most  probable  results" 
of  an  accident  or  illness;  the  -cger  the  value  of  consequences  is,  the 
more  severe  the  probable  results  are.  The  exposure  variable  measures 
the  "frequency  of  occurrence  of  the  hazard  event"  (the  hazard  event  is 
an  event  that  might  initate  the  sequence  of  events  leading  to  accident 
or  illness);  the  larger  the  value  of  exposure  is,  the  more  frequently 
the  hazard  event  occurs.  The  probability  variable  measures  the 
likelihood  that 'an  accident  or  illness  will  result  if  the  hazard  event 
occurs;  the  larger  this  value  is,  the  greater  the  likelihood  of  an 
accident  or  illness  will  be.  The  cost  factor  variable  measures 
"estimated  dollar  cost"  of  a  recommended  abatement  measure;  the  greater 
the  estimated  cost,  the  larger  the  value  of  the  cost  factor.  The  degree 
of  correction  variable  measures  the  estimated  amount  by  which  the 
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reconmended  abatement  meaj  .re  reduces  the  hazard;  the  more  the  abatement 
measure  lessens  the  hazard,  the  smaller  the  value  for  degree  of 
correction  must  be. 


Value  Engineering,  as  applied  to  the  NAVOSH  program,  would 
comprise  these  steps:  (1)  define  the  Navy-wide  occupational  safety  and 
health  problem;  (2)  assemble  the  proposed  abatement  measures;  (3)  from 
the  problem  definition,  determine  important  benefits  to  be  provided  by 
each  abatement  measure;  (4)  apply  expert  judgment  to  rank  benefits 
numerically  in  the  order  of  their  importance  (the  higher  the  benefit 
rank,  the  greater  the  importance);  (5)  apply  expert  judgment  to  rank  all 
abatement  measures,  once  for  each  benefit  (higher  abatement  measure 
ranks  imply  that  more  benefit  is  provided  by  the  abatanent  measure),  (6) 
for  each  abatement  measure  compute 


sum 


T.  (rank  of  benefit  i)  x  (rank  of  the  abatement  measure 
i  in  providing  benefit  i) 


and  (7)  rank  abatement  measures  in  descending  order  of  suns. 


In  view  of  the  several  hundred  project  requests  that  the 
NAVOSH  project  deals  with,  this  method  would  require  an  enormous  amount 
of  effort  in  steps  (3),  (4),  and  (5). 

II.  Assessment  of  Usefulness  for  NAVOS H 

Of  the  above  methods,  the  six  listed  below  were  judged 
inappropriate  for  NAVOSH  because  excessive  anounts  of  time  and  resources 
would  be  required  for  their  execution: 

o  Cost-Benefit  Fault  Tree  Analysis 

o  Cost-Benefit  Type  Methods 

o  Goal  Progranming 
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o  Modeling 
o  PATTERN 

o  Project  Rating  Value  System 

The  remaining  five  methods  were  again  screened  to  determine  how  each 
would  incorporate  cost  effectiveness  criteria  and  yet  be  simple  to 
implement . 

During  this  third  screening  it  became  obvious  that  the  complex 
cost-effectiveness  factors  of  NAVOSH  projects  could  not  be  handled 
adequately  by  any  of  the  remaining  NAVOSH  prioritization  methods  as 
currently  structured.  However,  it  was  observed  that  seme  of  these 
methods  featured  techniques  for  aggregating  data  that  might  be  used  in 
the  NAVOSH  prioritization  method  . 

Our  primary  interest  at  this  point  was  in  finding  the  most 
appropriate  way  of  summing  or  integrating  project  information  as 
dissimilar  as  NAVOSH  evaluation  data  into  a  rating  or  expression  of 
relative  value  meaningful  to  NAVOSH  decision  makers.  Seme  of  the 
integrating  techniques  employed  in  the  five  remaining  methods  appeared 
to  be  possible  choices. 

The  DoD  risk  assessment  code  method  employs  a  matrix  to  combine  the 
hazard  severity  factor  and  the  mishap  probability  factor.  In  general, 
this  method  gives  an  index,  I,a  in  the  form  of  a  value  read  from  a 
matrix  wherein  each  row  of  the  matrix  is  associated  with  a  range  of 

values  for  x^  an<j  eaCh  colvmn  of  the  matrix  is  associted  with  a  range 
of  values  for  Xj. 


aIn  these  discussions  of  methods  for  combining  factors,  we  will  denote 
the  prioritization  element  (also  called,  interchangeably,  an  index)  by 
I.  The  NAVOSH  evaluation  factors  to  be  combined  will  be  denoted  by 
*1,  X2, .  .  ., xn • 
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The  DoD  risk  assessement  code  method  also  has  a  feature  that 
"combines"  the  hazard  severity  factor  (I,  II,  or  III)  with  the  mishap 
probability  factor  a,  b,  c,  or  d)  to  yield  a  composite  expression  (the 
risk  assessment  code,  e.g.,  II. a)  consisting  of  two  fields,  II  and  A. 

The  first  field  contains  the  hazard  severity  factor  II;  the  second  field 
contains  the  mishap  probability  factor  A.  More  generally,  the  list 
technique  uses  a  composite  of  factors  to  represent  the  index,  I. 

Several  factors  are  listed  in  an  order  expressing  an  overall  priority. 
Factors  listed  at  the  left  outrank  all  factors  to  the  right  regardless 
of  the  numbers  assigned  to  the  factors. 

The  most  important  index  is  x^ ,  the  next  most  important  is 
and  so  forth.  The  index  would  then  be  symbolized  as: 

I  =  x_  ...  x  . 
i  n 

For  example:  Three  projects  are  to  be  prioritized  on  the  basis  of  three 
factors.  Each  factor  can  have  a  value  of  "a"  or  "b"  or  "c".  The 
overall  rating  of  the  three  projects  becomes: 

Project  1  I  ,  baa 

Project  2  I  .  aaa 

Project  3  I3  -  aba. 

If  these  projects  are  arranged  in  the  priority  order  resulting  from  this 
technique,  the  order  would  be  Project  2,  Project  3,  Project  1. 

An  advantage  of  this  representation  for  the  prioritizable  quantity 
is  that  all  the  information  present  in  the  xi  factors  is  retained.  By 
referring  to  I,  NAVOSH  projects  can  be  prioritized  on  the  basis  of  any 

v  Furthermore,  unlike  most  of  the  other  methods  discussed,  this 
method  does  not  require  the  selection  of  weights  for  the  x^,  nor  is  Its 
validity  affected  by  small  values  of  the  x£ .  0n  the  other  hand,  when 
n  is  large,  this  representation  for  the  index  may  lead  to  an  expression 
for  I  that  is  ctanbersome  to  sane  users  (e.g.,  one  that  has  more  than 
five  or  six  digits). 
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Appendix  B 


A  PROTOTYPE  PRIORITIZATION  METHOD  FOR  O&MN 

MINOR  CONSTRUCTION  PROJECTS  DESIGNED  FOR  NAVY  OCCUPATIONAL  SAFETY 
AND  HEALTH  (NAVOSH)  HAZARD  ABATE NE NT 

I.  Introduction 

This  appendix  describes  the  prototype  NAVOSH  prioritization  method 
resulting  from  SRI's  research  under  the  Phase  I  ONR  contract.  The 
method  was  subjected  to  a  brief  field  test  by  SRI  at  selected  Navy 
inst  allations . 

The  method  uses  a  highly  flexible  system  of  screening  as  a  means  of 
determining  relative  values  of  projects.  The  principles  underlying  the 
screening  are  adaptated  from  the  Risk  Assessment  Code  matrix  prescribed 
by  DoD.  The  values  assigned  in  the  matrices  are  SRI  value  judgments. 

Section  II  gives  a  description  of  the  procedures  needed  to 
implement  the  method.  Definitions  of  terms  used  are  given  in 
Section  III.  Section  IV  provides  four  exhibits:  the  structure  of  the 
method  and  the  integrative  flow  of  data  through  the  structure;  the  fully 
developed  screens  (matrices)  into  which  the  data  are  entered;  the 
worksheet  of  the  prioritization  data  submitted  for  computer  processing 
in  the  Navy  Environmental  Support  Office  (NESO)  Occupational  Safety  and 
Health  Report  (OCR)  reporting  system;  and  a  standardized  table  of  days 


II.  Description  of  Procedure 
1.  General  Concept 

The  prioritization  procedure  described  herein  is  based  on  the 
assumption  that  knowledgable  personnel  at  the  activity  initiating  a 
project  are  best  qualified  to  provide  the  data  relating  to  that  project 
and  its  local  context.  In  addition,  this  procedure  acknowledges  that 
personnel  at  progressively  higher  echelons  in  the  project  review  chain 
are  best  qualified  to  judge  the  desirability  of  a  particular  project  in 
relation  to  projects  proposed  by  other  activities,  and  to  judge  the 
impacts  that  each  project  may  have  on  the  operations  of  the  Navy-wide 
shore  establishment  and,  ultimately,  on  fleet  readiness.  Accordingly, 
the  procedure  begins  at  the  activity  level,  where  certain  facts  are 
generated  in  a  standardized  form.  Subsequently,  these  facts  are 
reviewed,  as  appropriate,  by  the  cognizant  NAV FAC  Engineering  Field 
Division  (EFD),  by  the  originating  activity's  Major  Claimant,  or  Sub 
Major  Claims-.:,  and  last  by  GPNAV  or  a  delegated  authority  such  as 
NAV  FAS ,  whei  .  the  final  project  priority  and  funding  decisions  are  made. 

As  shown  in  Exhibit  A  in  Section  IV,  the  evaluation  of  a 
proposed  project  includes  a  consideration  of  (1)  the  risk  to  personnel 
that  can  be  attributed  to  a  known  occupational  hazard  situation;  (2)  the 
corrective  action  that  is  proposed  for  abating  the  cited  hazard;  and  (3) 
the  facility  requirements  that  may  influence  the  project  approval 
decision.  In  Exhibit  A,  each  of  these  "Major  Factors"  in  hazard  control 
assessment  is  based  on  a  number  of  subordinate  "Decision  Paraneters," 
and  these,  in  turn  are  supported  by  elements  of  "Basic  Data."  The 
manner  in  which  these  basic  data  elements  are  to  be  expressed  is  shown 
in  the  colimn  entitled  "How  to  Express."  The  four  colimns  on  the  right 
side  of  Exhibit  A  display  "Xs"  to  denote  the  echelon  in  the 
review/ approval  chain  that  is  responsible  for  generating  (or  reviewing 
substantively)  each  data  element  shown.  The  process  begins  at  the 
"activity"  column  and  moves  to  the  right  through  engineering  review 
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(e.g.,  by  the  EFD),  review  by  the  Major  Claimant  or  Sub  Major  Claimant 
(including  the  selection  of  intermediate  "indexes"  to  represent  the 
aggregated  implications  of  the  basic  data  submitted  by  the  activity;, 
and  final  approval  or  disapproval  by  the  OPNAV/NAVFAC  designee. 

This  procedure  is  designed  to  supplant  the  Step  1  project 
initiation  procedure  used  for  Special  Projects  in  the  past.  The  results 
will  be  recorded  in  the  computerized  OCR  administered  by  NESO  at  CBC, 

Pt.  Hueneme,  California. 


2.  Action  by  the  Local  Activity 

When  a  local  activity  decides  to  request  funding  for  an 
abatement  project,  the  Safety  Officer  of  the  activity,  in  coordination 
with  the  local  Industrial  Hygienist,  and  with  advice  from  the  local 
staff,  completes  a  Basic  Data  form,  Exhibit  B,  for  each  project 
proposed.  Under  the  heading  RISK,  the  respondent  circles  SAFETY  or 
HEALTH  to  signify  to  which  of  these  general  areas  the  project  under 
consideration  is  most  directly  related.  Only  the  blanks  immediately 
under  the  heading  chosen  need  to  be  completed.  Most  questions  that 
might  arise  during  completion  of  the  form  can  probably  be  answered  by 
reference  to  "Definitions,"  Section  III.  The  completed  form  should  be 
forwarded  to  the  cognizant  EFD. 

3.  Action  by  the  EFD 

As  indicated  in  Exhibit  A,  the  EFD  reviews  all  the  data  on  the 
completed  form  relating  to  the  cost  and  technical  evaluation  of  the 
proposed  corrective  action.  If  there  is  disagreement,  the  EFD 
coordinates  a  mutally  agreeable  adjustment  with  the  initating  activity, 
and  forwards  the  completed  form  to  the  Major  Claimant. 


4. 


Action  by  the  Major  Claimant 


When  the  completed  Basic  Data  form  reaches  the  Major  Claimant, 
or  in  some  cases  the  Sub  Major  Claimant,  the  process  of  aggregating  the 
basic  data  into  more  manageable  "indexes"  (as  shown  in  Exhibit  A) 
begins.  This  process  continues  later  at  the  OPNAV/NAVFAC  level,  where 
the  final  decision  on  the  proposed  project  is  made.  Exhibit  C 
illustrates  the  final  evaluation  process,  the  elements  of  Basic  Data 
presented  in  Exhibit  B  are  combined  into  the  Decision  Parameters,  and 
then  into  the  Major  Factors  in  Hazard  Control  Assessment.  If 
disagreements  exist  about  any  of  the  data  submitted,  the  Major  Claimant 
coordinates  a  mutually  agreeable  adjustment  with  the  initating  activity 
and  the  EFD  before  proceeding  with  the  evaluation.  The  first  page  of 
Exhibit  C  relates  to  the  assessment  of  RISK,  the  second  page  to  the 
evaluation  of  the  proposed  CORRECTIVE  ACTION,  and  the  third  page  to  the 
assessment  of  FACILITY  REQUIREMENTS.  The  third  page  also  includes  the 
final  procedure  for  combining  RISK,  CORRECTIVE  ACTION,  and  FACILITY 
REQUIREMENTS  into  the  overall  evaluation  of  the  project. 

Referring  to  the  first  page  of  Exhibit  C,  the  Major  Claimant 
begins  at  upper  left  to  obtain  an  index  for  SAFETY  MISHAP  PROFILE.  The 
input  to  this  matrix,  labelled  "impact  of  occurrence,"  and  expressed  in 
"day3  lost  per  incident,"  is  obtained  from  Exhibit  D  or  from  an 
interpolation  of  the  levels  of  injury  in  Exhibit  D  based  upon  Basic  Data 
item  number  5.a,  "Severity  of  the  Most  Likely  Injury."  In  the  matrix 
labelled  HEALTH  HAZARD  SEVERITY,  the  "Concentration"  is  selected  on  the 
basis  of  Basic  Data  items  8.a  (Intensity  of  Hazard  Observed  in  the 
Workplace)  and  8.b  (Concentration  of  Hazard  Permitted  by  the  applicable 
G6H  Standard).  The  aggregation  process  continues,  following  the  arrows 
of  Exhibit  C,  by  generating  the  SAFETY  RISK  index  or  the  HEALTH  RISK 
index  (see  Basic  Data  item  1  of  Exhibit  A),  as  appropriate. 


In  a  similar  manner  ,  the  second  page  of  Exhibit  C  generates 
the  CORRECTIVE  ACTION  index  (item  13  of  Exhibit  A),  and  the  third  page 
generates  the  FACILITY  REQUIREtCNTS  index  (item  22).  The  proposal  is 
then  forwarded  to  OPNAV/NAVFAC. 

5.  Action  by  OPNAV/NAVFAC 

OPNAV/NAVFAC  completes  the  evaluation  of  the  proposed  project 
by  combining  the  indexes  for  RISK,  CORRECTIVE  ACTION,  and  FACILITY 
REQUIREMENTS  into  the  final  OVERALL  EVALUATION  index  (itan  25  of  Exhibit 
A). 


The  proposed  project  is  then  approved  or  disapproved  by 
OPNAV/NAVFAC  on  the  basis  of  its  relative  standing  among  all  proposed 
projects  competing  for  the  available  funds. 


Ill  Definitions 


1.  Keyed  Definitions 

Index  (1,  2,  etc,)8-- .a  dimensionless  number  derived  from  a 
series  of  observations  and  used  as  an  indicator  or  measure  of  relative 
importance  . 


Specific  Hazard  Name  (3.a,  7. a) — A  word  or  words  constituting 
the  distinctive  designation  of  the  cited  hazard;  for  example,  the  name 
of  a  safety  hazard  might  be  ’’unguarded  flywheel"  or  "lack  of  fire  exit;" 
the  nane  of  a  health  hazard  might  be  "asbestos  fibers  in  the  air," 
"mercury,"  or  "noise."  General  terms  are  not  acceptable  for  health 
hazards  . 


a 


Numbers  in  parentheses  are  keyed  to  Basic  Data  items  on  Exhibit  A. 


For  chemical  hazards,  Che  specific  name  of  Che  dangerous 
chemical  is  required.  As  an  example,  if  a  solvenc  is  being  used,  i  Cs 
chemical  name  e.g.,  "trichoroethylene"  musC  be  given;  Che  word  "solvenc" 
is  noc  adequate.  If  more  Chan  one  chemical  is  involved  in  Che  work 
operation,  or  a  chemical  mixture  is  being  used,  give  Che  chemical  name 
of  the  single  most  hazardous  chemical  involved.  If  Che  specific  hazard 
is  a  chemical  by-product  or  by-product  mixture  resulting  from  the  work 
operation,  give  the  chemical  name  of  the  single  most  hazardous 
by- product . 

For  noise  hazards,  specify  whether  they  are  steady-state  or  impulse 

When  the  cited  health  standard  is  one  that  details  ventilation 
requirements  for  a  particular  type  of  operation,  such  as  spray  painting 
or  arc-welding,  the  specific  hazard  nane  should  be  "insufficient 

ventilation  to  control  _ Terms  such  as  spray  paint,  welding  fumes, 

etc.,  are  adequate  only  in  cases  relating  to  ventilation  standards. 

Violation  (3.b,  7.b) — (a)  The  designation  of  the  specific 
health  or  safety  standard  that  the  hazardous  condition  in  the  workplace 
is  judged  to  violate  (for  example  OSHA  Standard  29  CFR  1910.1001, 
covering  asbestos  hazards) . 

(b)  The  workplace  condition  judged  to  be  a  violation. 

Probability  of  Occurence  of  Injury  (safety  cases  only) 

(4) — The  relative  chance  that  a  worker  might  be  injured  (in  any  degree) 
by  exposure  to  a  specific  hazard.  Might  be  estimated  on  the  basis  of 
the  number  of  accidents  that  have  occurred  in  similar  situations  in  the 
past.  The  probability  of  occurrence  is  based  on  the  likelihood  that  the 
hazard  will  lead  to  the  complete  accident  sequence  and  its  associated 
harmful  consequences. 


Likely  ( 4 ) - -A  high  chance  or  probability  of  occurrence  of 


i n j  ury . 


Probable  (4) — A  medium  chance  or  probability  of  occurrence  of 

i n j  ury  . 


Possible  (4) — A  low  chance  of  probability  of  occurrence  of 

injury . 


Unlikely  (4) — A  very  low  chance  or  probability  of  injury. 

Occurrence  ( 5 )  -  -A  mishap,  accident,  event,  or  incident  that 
results  in  injury  (in  any  degree)  to  a  worker. 

Impact  of  Occurrence  (5) — The  estimated  number  of  workdays 
expected  to  be  lost  as  a  result  of  a  specific  type  of  injury. 

Severity  of  Most  Likely  Injury  (5. a) — The  most  likely  degree 
of  injury  that  an  average  worker  could  be  expected  to  suffer  in  a 
typical  accident  resulting  from  the  specified  hazard;  for  example, 
death,  loss  of  one  eye,  broken  arm,  skinned  knuckles. 

Days  of  Work  Lost  Per  Recorded  Incident  (5.b) — The  estimated 
number  of  workdays  a  worker  would  miss  because  of  his  injury.  A 
schedule  of  estimated  workdays  lost  for  various  degrees  of  injury  is 
provided  by  NAVFACINST  5100. 11C  of  3  April  1979  (shown  in  Exhibit  D); 
for  exaaple,  amputation  of  a  worker's  arm  above  the  elbow  results  in  an 
estimated  3,150  days  of  work  lost.  Estimated  days  of  work  lost  for 
degrees  of  injury  not  specified  in  the  above  schedule  may  be  obtained  by 
extrapolation  from  that  schedule. 

Concentration  (health  cases  only)  (8a) — The  intensity  of  a 
health  hazard,  usually  designated  by  the  quantity  (in  appropriate  units) 
of  the  hazardous  chemical  or  physical  agent  present  in  the  work 


environment . 


For  chemical  exposures,  this  is  usually  designated  by  the 
airborne  concentration  of  the  hazardous  substance  in  the  work 
environment.  The  concentration  for  a  given  substance  is  usually 
expressed  in  the  following  units:  mg/cu  m  (milligrams  per  cubic  meter 
of  air)  for  vapors,  gases,  funes,  or  dusts;  ppm  (parts  per  million  in 
air  volume)  for  vapors  or  gases;  number  of  fibers  per  cubic  centimeter 
of  air  for  asbestos. 

For  exposures  to  the  energy  from  physical  agents,  the 
following  units  are  usually  used:  noise — dBA  (decibels  as  determined  on 
an  A-weighted  scale);  X-ray — mR/hr  (mil li roentgens  per  hour); 
microwave — mW/cm^  (milliwatts  per  square  centimeter  of  exposed  surface 
area)  . 

The  degree  of  hazard  specifically  required  is  an  8-hour  time 
weighted  average  (TWA)  exposure  for  each  worker.  To  calculate  the  TWA, 
various  exposure  levels  affecting  an  individual  worker  measured  over  an 
8-hour  workday  are  averaged  to  produce  a  single  nunber.  Grab  sanples  or 
peak  exposures  are  not  adequate.  If  the  applicable  health  standard 
specifies  both  a  TWA  permissible  exposure  limit  and  a  ceiling  (an 
exposure  level  never  to  be  exceeded),  both  values  are  required.  In  such 
cases,  the  standard  will  be  violated  even  if  only  one  of  the  two  limits 
is  exceeded. 

If  workers  in  a  single  operation  are  exposed  to  more  than  one 
chemical,  the  degree  of  hazard  value  should  be  given  for  the  single  most 
hazardous  chemical  (i.e.,  the  one  identified  under  Specific  Hazard  Name, 
item  7. a)  should  be  given. 

The  objective  of  these  requirements  is  to  describe  the  hazard 
under  consideration  in  terms  that  will  allow  it  to  be  compared  with  any 
recognized  health  standards  for  this  type  of  hazard. 


Time  Between  Exposure  and  Harmful  Impacts  (health  cases  only.) 

( 9) — The  estimated  period  between  the  exposure  of  a  worker  to  a  health 
hazard  and  the  first  visibLe  symptoms  of  an  illness  resulting  from  that 
exposure;  expressed  as  "immediate,"  "in  months,"  or  "in  years." 

Time  spans  between  exposures  and  symptoms  may  or  may  not  oe 
sharply  defined.  Exposure  to  some  toxic  materials  may  produce 
inmediate  effects,  which  are  generally  referred  to  as  acute  effects. 
Exposure  to  other  materials,  or  to  the  same  materials  at  lower 
concentrations,  will  lead  to  chronic  effects  in  the  form  of  continuing 
low-grade  illnesses  or  recurrent  illnesses.  For  sane  toxic  material s, 
such  as  asbestos,  30  years  may  elapse  between  the  exposure  and  the 
actual  onset  of  occupational  disease. 

Immediate  (9) — Up  to  1  month  time  between  exposure  and  harmful 

effects 

In  months  (9) — From  1  to  12  months  between  exposure  and 
harmful  effects. 

In  years  (9) — More  than  1  year  between  exposure  and  harmful 

effects  . 


Population  impacts  (11) — The  number  of  people  whose  authorized 
activities  on  Navy  property  cause  them  to  be  exposed  to  the  specified 
hazardous  condition  on  a  significant  nunber  of  occasions  during  a  work 
year;  no  one  should  be  included  in  this  estimate  who  is  exposed  to  the 
cited  hazard  so  infrequently  or  at  such  low  exposure  concentrations  that 
it  can  be  considered  insignificant.  For  example,  do  not  count  as 
exposed  those  persons  who  only  occasionally  pass  by  the  door  of  a  room 
where  a  hazard  is  present. 

For  specific  chemical  or  physical  agents,  the  population 
exposed  is  dependent  on  the  numbers  of  personnel  involved  in  the 


specific  activity ,  the  effectiveness  of  confinement  or  containment 
systems,  and  the  process  steps  involved.  For  agents  requiring  extensive 
processing,  potential  exposure  may  be  plant-wide,  but  will  vary  in 
intensity.  If  isolation  is  practiced,  the  exposed  population  may  be 
only  one  worker  per  shift.  If  collection  systems  are  not  used  to 
confine  potential  emissions,  personnel  not  actively  engaged  in  the 
operation  may  also  be  exposed  to  hazardous  substances. 

Populations  exposed  to  a  specific  safety  hazard  will  vary  with 
the  type  of  hazard  and  its  location.  If  the  safety  hazard  is  associated 
with  a  specific  piece  of  equipment,  only  the  operator  may  be  exposed. 

For  a  grinder,  the  population  exposed  could  differ  according  to  the 
safety  features  of  the  equipnent.  If  the  grinder  has  a  guard,  only  the 
operator  might  be  injured  through  contact  with  the  grinding  wheel;  on 
the  other  hand,  if  a  grinder  is  without  an  adequate  guard,  shattering  of 
the  grinding  wheel  could  injure  other  personnel  in  the  immediate 
vicinity. 


Rate  of  Exposure  (12) — The  number  of  hours  per  year  it  is 
estimated  that  an  average  member  of  the  exposed  population  is  exposed  to 
the  cited  hazardous  condition.  This  figure  should  be  an  estimate  by 
someone  familiar  with  the  work  situation,  based  on  the  best  available 
existing  information  (such  as  timecards).  Special  studies  to  obtain 
these  data  are  not  required.  The  estimate  should  be  based  on  net 
working  days  per  year  (i.e.,  total  working  days  per  year  minus  vacations 
and  holidays,  but  not  sick  leave). 

For  an  exposure  to  a  health  hazard,  the  rate  of  exposure  may 
be  easily  calculated  if  the  individual  works  only  at  the  operation  in 
question.  However,  an  employee  will  generally  work  in  an  area  of 
potential  exposure  for  a  period  of  time  and  move  to  another  location. 

If  the  transiency  follows  a  predictable  routine,  the  rate  of  exposure 
can  be  assessed  by  determining  the  degree  of  hazard  at  all  work 
locations  and  eliminating  those  where  the  potential  hazard  is  minimal. 


L2 


The  rate  of  exposure  to  safety  risks  may  also  vary.  As  an 
example,  in  general  traffic  areas,  the  lack  of  a  guard  rail  on  platforms 
or  hand  rails  on  stair  steps  may  create  brief  repetitive  exposures  to 
several  people,  including  operators,  inspectors,  and  occasional  casual 
personnel.  In  such  cases,  calculate  average  use  of  the  steps  or  the 
platforms  to  determine  the  rate  of  exposure. 

Installed  cost  of  corrective  action  (including  enviroimental 
control  technology)  (15) — The  estimated  dollar  cost  of  designing, 
planning,  manufacturing,  delivering,  constucting,  and/or  installing  the 
proposed  hazard  batement  system,  in  current  dollars  (no  inflation).  The 
total  cost  should  also  include  the  cost  of  any  additional  provisions  i 

that  must  be  made  to  protect  the  external  environment  (e.g.,  the  area 
surrounding  the  building  in  which  the  hazard  exists)  from  pollution  by 
emissions  from  the  primary  hazard  abatement  system.  For  example, 
noxious  gases  removed  from  a  shop  area  must  not  be  emitted  into 
surrounding  areas  if  they  would  create  a  new  hazard  to  other  workers  or 
to  the  neighborhood. 

Change  in  Annual  06M  Cost  (caused  by  corrective  action) 

(16) — The  estimated  increase  or  decrease  in  the  annual  O&M  costs  for  the 
facility  where  the  cited  hazard  exists  that  would  result  from  installing 
and  operating  the  proposed  hazard  abatement  system.  (These  costs  are 
distinct  from  the  inital  "installed  cost"  defined  above.)  For  example, 
a  new  shop  ventilation  system  to  remove  hazardous  dust  could  generate 
O&M  costs  for  (1)  the  energy  used  to  drive  its  electric  motors;  (2) 
repair  parts;  (3)  repair  labor;  (4)  production  time  lost  while 
installing  the  ventilation  system. 

Change  in  Energy  Consunption  Caused  by  Correction  (17) — T he 
estimated  increase  or  decrease  in  the  annual  consumption  of  energy  by 
the  facility  where  the  cited  hazard  exists  that  would  result  from 
installing  and  operating  the  proposed  hazard  abatement  system.  The 
dollar  costs  of  this  energy  would  be  addressed  under  the  itan  called 
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"change  in  O&M  costs."  Here,  the  emphasis  is  on  change  in  Btu  used  per 
year,  to  reflect  the  critical  importance  of  energy  to  our  national 
economy,  quite  apart  from  its  current  dollar  cost. 

Time  Needed  for  Construction  of  the  Corrective  Action 
( 1 9)- -The  estimated  period  (in  months)  from  date  of  approval  of  the 
proposed  abatement  system  until  it  is  fully  operational. 

Effectiveness  of  Corrective  Action  (20)--The  reduction  in  a 
Heal th  or  Safety  risk  to  be  made  by  the  correction  action  in  order  to 
meet  a  prescribed  standard;  or,  if  a  standard  has  not  been  promulgated 
for  the  particular  hazard,  the  reduction  of  risk  accomplished  by  the 
corrective  action  to  achieve  a  judgnentally  acceptable  level.  Thus,  the 
relative  measure  of  effectiveness  of  the  corrective  action  is  a  direct 
function  of  the  degree  or  magnitude  of  the  hazard  before  the  fix  is 
made.  This  definition  provides  an  important  part  of  a  recommended 
NAVOSH  implementing  rule  that  gives  priority  to  those  projects  which 
"correct  the  most  severe  hazards  the  soonest." 

Full  Compliance,  Compliance  (20b) — The  proposed  hazard 
abatement  system  can  be  expected  to  reduce  the  cited  hazard  sufficiently 
to  ensure  that  the  operation  will  be  in  complete  compliance  with  the 
applicable  recognized  standard. 

Effective  Life  of  Correction  (21) — The  estimated  number  of 
years  after  initial  full  operation  that  the  proposed  hazard  abatement 
system  can  be  expected  to  control  the  cited  hazard  to  the  level  fov 
which  the  system  was  designed. 

Potential  for  Relocating  the  Process  or  Function  to  Another 
Site  to  Avoid  Hazard  (23)--The  ease  with  which  the  process  or  function 
could  be  moved  to  another  site  where  the  cited  hazard  would  not  exist, 
expressed  as  "high,"  "median, "  or  "low."  Ease  would  be  judged  in  terms 
of  the  costs  of  such  a  move  and  its  potential  effect  on  fleet  readiness. 
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Expected  Life  of  Hazardous  Operation  (24) — The  time  period 
between  the  date  of  proposing  the  hazard  abatement  system  and  the 
estimated  date  that  the  hazardous  situation  might  end,  for  example, 
because  the  affected  facility  is  expected  to  disband,  or  a  new,  safer 
production  process  is  expected  to  replace  the  current  hazardous  one. 


2.  Hazard  Assessment  Factor,  Decision  Parameter,  and  Supporting 


Definitions 

Hazard — A  workplace  condition  that  might  result  in  traumatic 
injury,  health  impairment,  illness,  disease,  or  death  to  any  worker  who 
is  exposed  to  the  condition. 

Heal  th  Risk — A  hazard  condition  that  might  cause  health 
impairment,  illness,  disease,  or  death  (e.g.,  asbestosis,  hearing  loss, 
emphysana,  dermatitis).  There  is  typically  sane  time  delay  between 
exposure  and  the  appearance  of  symptoms. 

Safety  Risk — A  hazard  condition  that  might  cause  physical 
injury  (e.g.,  cuts,  bone  breaks,  concussion)  or  death  in  a  worker. 
Symptoms  typically  appear  immediately  after  an  accident. 


Workplace- -Any  place  where  Navy  employees  perform  their  normal 
fucntions.  Examples  include  facilities  used  for  the  repair  and  overhaul 
of  vessels,  aircraft,  or  vehicles  except  for  equipment  trials; 
construction;  supply  services;  civil  engineering  or  public  works 
activities;  medical  services;  and  office  work. 


Most  Likely  Accident  or  Injury — The  type  of  accident  that  is 
most  likely  to  occur  to  an  average  worker  who  is  exposed  to  the  cited 
hazard.  For  example,  the  most  likely  accident  expected  from  climbing  a 
tower  ladder  not  equipped  with  safety  provisions  might  be  a  fall  from 


B-15 


the  ladder.  The  : impact  of  occurrence"  in  this  case  would  be  the  injury 
that  an  average  worker  could  be  expected  to  suffer  in  a  fall  from 
halfway  up  the  ladder,  the  most  representative  fall  of  possible  falls. 

Mishap  Profile  (safety  cases  only) — The  combination  of  the 
factors  describing  the  specific  safety  hazard  of  concern,  the 
probability  of  injury  resulting  from  that  hazard,  and  the  impact  of  such 
an  injury.  This  value  represents  a  measure  of  the  inherent  harmfulness 
of  the  safety  hazard. 

Hazard  Severity  (health  cases  only) — The  combination  of  the 
factors  describing  the  specific  health  hazard  of  concern,  the  degree  of 
that  hazard,  and  the  estimated  time  between  exposure  to  that  hazard  and 
its  harmful  impacts.  This  represents  a  measure  of  the  inherent 
harmfulness  of  the  health  hazard. 

Personnel  Exposure — The  combination  of  the  factors  describing 
the  population  exposed  and  their  rate  of  exposure.  This  value  is  a 
measure  of  the  degree  to  which  people  are  exposed  to  possible  effects  of 
the  inherent  harmfulness  of  the  hazard. 

Cost  of  Corrective  Action — The  combination  of  the  factors 
describing  the  installed  cost  of  the  correction  (i.e.,  the  hazard 
abatement  system)  and  any  change  in  06M  costs  occasioned  by  adoption  of 
the  correction.  This  value  is  a  measure  of  the  economic  disadvantages 
(or  possibly  advantages)  of  adopting  the  proposed  correction. 

The  figure  includes  costs  for  design,  inspection  and 
supervision,  equipment  and  contingencies,  and  the  escalation  factor  for 
inflation . 


Technical  Evaluation — The  combination  of  the  factors 


describing  the  time  to  accomplish  the  proposed  correction,  the 
effectiveness  of  the  correction,  the  effective  life  of  the  correction, 
and  the  change  in  facility  energy  consumption  that  would  oe  occasioned 
by  adoption  of  the  proposed  correction.  This  figure  is  a  measure  of  the 
technical  desirability  of  the  proposed  correction. 

Risk — The  combination  of  mishap  profile  (safety  cases  only), 
hazard  severity  (health  cases  only),  and  personnel  exposure.  It  is  a 
measure  of  the  relative  importance  of  the  hazardous  condition  under 
consideration . 

Corrective  Action — The  combination  of  the  cost  of  the 
correction  and  the  technical  evaluation  of  the  correction.  The  value  is 
a  measure  of  the  relative  cost-effectiveness  of  the  proposed  correction. 

Facility  Requirements — The  combination  of  potential  for 
relocating  the  activity  of  concern  and  the  expected  life  of  the 
hazardous  operation.  It  is  a  measure  of  the  relative  need  (from  an 
operational  viewpoint)  to  abate  the  cited  hazard. 

Overall  Evaluation — The  combination  of  the  factors  describing 
risk,  corrective  action,  and  facility  requirements.  It  is  a  measure  of 
the  overall  relative  desirability  of  the  proposed  hazard  abatement 
project . 

V 

3.  Terms  Used  in  Matrices  of  Exhibit  C 


No  Standard — Terms  applied  when  a  condition  hazardous  for 
workers  exists,  but  no  established  health  or  safety  standard  applies  to 
the  situation. 
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St andar d--A  rule  established  by  competent  authority  that 
designates  safe  and  healthful  conditions  or  practices  under  which  work 
must  be  performed  to  prevent  occupational  injury  or  illness. 

At  Standard — A  worker  in  the  workplace  is  exposed  to  a  hazard 
level  equal  to  the  maximum  TWA  level  permitted  under  the  applicable 
health  standard. 

2  x  Standard — A  worker  in  the  workplace  is  exposed  to  a 
hazard  at  a  level  that  is  more  than  2  times  the  maximum  TWA  level 
permitted  for  that  hazard  as  specified  under  the  applicable  health 
standard . 

Ceiling — The  hazard  level  above  which  no  worker  may  be  exposed 
at  any  time,  as  specified  by  the  applicable  standard. 

Above  ceiling — A  worker  in  the  workplace  may  at  sane  time  be 
exposed  to  a  level  that  lies  above  the  ceiling  level  for  that  hazard  as 
specified  by  the  applicable  health  standard. 

Standard  (level) — The  maximum  TWA  level  to  which  a  worker  may 
be  exposed,  as  specified  by  the  applicable  standard. 

IV.  Exhibits 

The  four  exhibits  following  show  in  detail  the  structure  and  data 
flow  (Exhibit  A);  the  worksheet  of  data  to  be  submitted  by  the 
requesting  activity  for  each  project  proposal  (Exhibit  B);  the  matrices 
into  which  the  data  are  entered  (Exhibit  C);  and  the  specific  days  lost 
per  injury  (Exhibit  D)  corresponding  to  the  most  likely  injury  listed  in 
the  Mishap  Profile  (Safety),  data  items  5a  and  5b  of  Exhibit  A. 


EXHIBIT  A 

HAZARD  CONTROL  ASSESSMENT 


pitMiai  liffcwiq  mtt 


EXHIBIT  S 

NAVOSH  DATA  WORKSHEET 


ACTIVITY 

INITIATED  3Y : 

ACTIVITY  PROJECT 

NO. 

DATE: 

PROJECT  TITLE: 

SFD: 

UIC: 

CLAIMANT: 

SUB  CLAIMANT: 

RISK 


Check  one  SAFE TY 


HEALTH 


Specific  Hazard 

Hazard  Violation  (Regulations) _ 

Probability  (Check  one) 

Likely  Probable  Possible  Unlikely 

Severity  of  most  likely  injury _ 


POPULATION 


Specific  Hazard 


Hazard  Violation  (Regulations) 


Concentration  of  Hazard: _ 

Uni ts : _ 

Current  Standards: _ 

Uni ts : _ 

Time  Between  Exposure  and  Harmful 
Impacts  (Check  One) 

Immediate  In  Months  In  Years 


Normal  Working  Population  Exposed  to  Hazard  (Employees)  (Check  One) 


1-4 

Employees 


5-9 

Employees 


10-50 

Employees 


>50 


Employees 


Race  Of  Exposure  To  Hazard  (Hours/Year  per  Person  Exposed)  (Check  One) 

40  40-150  151-959  960-2000  >2000 
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1 


EXHIBIT  B  (Concluded I 


CORRECTIVE  ACTION 


Installed  Cose  of  Corrective  Action  ($xlO^>  (Check  One) 


40-60 


'  61-80 


81-100 


Change  in  Annual  0&M  Cost  ($xl0^)  (Check  One) 


<  (-5) 


(-5)-0 


Change  In  Energy  Consumption  Cuased  by  Corrective  Action  (10^  BTu/Year) 


(Check  One) 


<(-500)  (-500 )-0 


1-500 


501-1000 


>1000 


Time  To  Accomplish  the  Construction  of  Corrective  Action  (Months)  (Check  One) 
1-3  4-6  7-9  10-12  >12 


EFFECTIVENESS  OF  CORRECTIVE  ACTION 


Safety — Full  Compliance  (Check  One) 
Yes  No 


Health— Concentration: 

Units: 


Effective  Life  Of  Solution  (Years) 


FACILITY 


Potential  for  Relocating  the  Process  or  Function  to  Avoid  the  Hazard  (Check  One) 
HIGH  MEDIUM  LOW 


Expected  Life  of  Hazardous  Operation  (Years) 
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EXHIBIT  C  (Sheet  2  of  3) 

HAZARD  CONTROL  ASSESSMENT  (CORRECTIVE  ACTION) 


I 


I 


CHANGE  IN  ENERGY  CONSUMPTION  110“  Blot 


EXHIBIT  C  (Sheet  3  of  3) 
HAZARD  CONTROL  ASSESSMENT 


FACILITY  REQUIREMENTS 


23 


POTENTIAL  for  relocating  the  process 
OR  FUNCTION  TO  AVOID  HAZARD 


3*- 

or 

2s| 

“I 

x  « 

IM  IM 

< 


LOW 

— 

ME0IUM 

HIGH 

>10 

1 

2 

4 

6-10 

2 

3 

4 

3-5 

2 

3 

4 

1-2 

3 

4 

5 

<  1 

3 

4 

... 

5 

OVERALL  EVALUATION 


SCORES 


FROM 
PAGE  1 


!•  lb 


Facility 

Rtquirtmerm 


Index  22 


FROM 
PAGE  2 


22 


RISK 

CORRECTIVE 

ACTION 

FACILITY 

REQUIREMENT 

See  Addendum  in  the  I  art  three  pegae 
of  thie  report  for  revition. 

HA-1440 -3 
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Exhibit  D 

Days  Lost  Per  Incident 


1 


« 


TYPE  OF  INJURY 


NO.  OF  LOST  WORKDAYS 


Fatality  4200 

Permanent  Disability  4200 

Loss  of  Sight  -  One  Eye  1260 

Loss  of  Sight  -  Both  Eyes  4200 


Impairment  of  Vision-Z  Impairment  X  Time  Charge  For  Loss  of 
Sight 


Complete  Loss  of  Hearing, 
One  Ear 

Complete  Loss  of  Hearing, 
Both  Ears 

Impairment  of  Hearing 
Impairment  of  Extremity 


420 

2100 

Z  Impairment  X  Time  Charge 
For  Loss  of  Hearing 

Z  Impairment  X  2,100 


Impariment  of  Body  Functions  Z  Impairment  X  4,200 

(such  as  damage  to  internal 

organs,  loss  of  speech, 

damage  to  lungs,  back  and 

etc . ) 


Amputation  -  Fingers 
Below  Middle  Joint 

Thumb  210 

Index  140 

Middle  105 

Ring  84 

Little  70 

Amputation  -  Fingers 
Above  Middle  Joint 

Thunb  630 

Index  420 

Middle  350 

Ring  315 

Little  280 
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Exhibit  D  (Continued) 


TYPE  OF  INJURY 

NO.  OF  LOST  WORKDAYS 

Amptation  -  Arm, 

Below  Elbow 

2520 

Amputation  -  Arm, 

Above  Elbow 

3150 

Amputation  -  Great  Toe, 

Below  Middle  Joint 

105 

Amputation  -  Each  of  Other 
Toes,  Below  Middle  Joint 

53 

Amputation  -  Great  Toe, 

Above  Middle  Joint 

420 

Amputation  -  Each  of  Other 
Toes,  Above  Middle  Joint 

245 

Amputation  -  Foot  At  Ankle 

1680 

Amputation  -  Leg  Below  Knee 

2100 

Amputation  -  Leg  Above  Knee 

3150 

Burns  -  First  Degree 

5 

Burns  -  Second  Degree 
Less  than  10%  of  Body 
10-30%  of  Body 
30-50%  of  Body 
Over  50%  of  Body 

Burns  -  Third  Degree 
Less  than  10%  of  Body 
10-30%  of  Body 
30-50%  of  Body 
Over  50%  of  Body 


Dislocations 

Toe  5 

Finger  5 

Hip  40 

Shoulder  30 


20 

30 

40 

60 


40 

130 

260 

390 
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Exhibit  D  (Continued) 


Source: 


TYPE  OF  INJURY 


NO.  OF  LOST  WORKDAYS 


Fractures 

Toe  5 

Foot  30 

Ankl e  30 

Leg  30 

Hip  130 

Back  260 

Finger  30 

Hand  30 

Wrist  30 

Arm  30 

Shoulder  80 

Rib  5 

Collar  Bone  40 

Skull  390 

Neck  260 

Jaw  10 

Hernia  30 

Lacerations  5 

Sprain/Strain 

Ankl  e  5 

Wrist  5 

Knee  10 

Elbow  5 

Shoulder  10 

Neck  15 

Back  20 


Others  Use  time  charge  for  any 

injury  not  listed  above  which 
is  estimated  to  have  the  sane 
recovery  time. 
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Appendix  C 


FIELD  TEST  DATA  SHEETS  AND  EVALUATION  RESULTS 
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SRI  field  tested  the  priority  method  described  in  Appendix  B  by 
visits  to  13  Navy  activities  or  commands.  Sufficient  data  were  obtained 
at  10  of  the  activities  to  satisfy  the  prioritization  data  needs  for  13 
of  37  projects  examined  during  the  visits.  This  Appendix  consists  of  an 
SRI  Data  Worksheet  and  the  priority  evaluation  sheets  for  each  of  the  13 
projects  that  could  be  scored  by  the  method. 

It  should  be  noted  that  some  of  the  matrices  shown  in  Appendix  B 
have  been  revised,  reflecting  experience  gained  during  the  field  test, 
to  make  them  easier  to  interpret  and  apply. 
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INDEX  OF  SAMPLE  PROJECTS 


.  Index 

Activi ty 

Project  Title 

22 

NAT  NAV  WD  CEN 

Air  Filtration 
Protheses  Lab 

24 

NAT  NAV  JCD  CEN 

Air  Filtration 

Dental  Lab 

25 

NAT  NAV  MED  CEN 

Install  Seamless 
Flooring  to  Prevent 

Hg  Traps 

40 

NAV0RD6TA 

Indian  Head 

Provide  Noise 
Reduction  Alterations 

NAVORDSTA 

Indian  Head 

Lead  Fumes 

50 

NRL  WDC 

Provide  Noise 

Platform 

NARF  JAX 

Machine  Guarding 

266 

NAVREGDENCEN 

San  Diego 

Replace  Floor 

Tiles 

270 

NAVOCEANSEACEN 

San  Diego 

Install  Venti¬ 
lation  System 

NSC  S an  Diego 

Repair  Rod  Storage 

Rac  ks 

2  79 

NSC  Oakland 

Correct  OSHA  Def¬ 
iciencies 

283 

NSC  Oakland 

Install  Ventila¬ 
tion  system 

Claimant 

BUMED 

BUMED 

BUMED 

NAVSEA 

NAVOSH 

ONR 

NAVA  I R 
BUMED 

CHNAVMAT 

COfUAVSUP 

COJMAVSUP 

CO  WAV  SUP 


284 


PWC  San  Diegp 


Carbon  Monoxide 
Exhaust  System 


CO  WAV  FAC 


SRI  NAVOSU  DAI 4  WORKSHEET 


£3-73 


PROJECT 

Acclvicy :  MtfAJtf  Mr  C&J _  By:  _ 

SRI  Index  No. :  ^ _  _  Date:  _ 

Project  Title:  7/*-  &  /fojTStCTtCS  _ 

EPS:  _  UIC:  _  Clelaant : 


RISK 


circle  one: 


l.a  SAFETY 

l.b 

3.  a 

Specific  Hazard: 

7. a 

3.b 

Hazard  Violation: 

7.b 

4. 

Probability : 

8. 

5. a 

(likely,  probable,  possible,  unlikely) 

"Type  of  Injury: 

^EALTH^. _ 

Specific  Hazard:  fe'/LYU./UM  V 

_ j/A&nMe'Jk&r 

Hazard  Violation:  _ 

Octree  of  Hazard  -  //V)^ 

(Concentration) :  •  3 & 

(Uni ta ) :  _ 


9.  Tine  Between  Exposure  and 
Harpful  Impacts: 

Ye+&  _ 

(Immediate,  In  months,  in  years) 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Rate  of  exposure  to  hazard: 


Jo  _ 

(hour/year  per  person  exposed) 


FIX 

15.  Installed  cost  of  fix  (Including  environmental  cone 

technology— If  applicable) :  $. 

16.  Change  In  annual  O&M  coat:  $. 

18.  Time  to  accomplish:  _ ^ 

(months) 


foo  _ 

00c/4AM/(M'i-i~y 


EFFECTIVENESS  OP  FIX 

19.  a  SAFETY _ 

Full  Compliance  _ 

(yes  or  no) 

20.  Effective  Life  of  Solution: 


Concentration: 

(units): 

_ 


21. 


(years) 

Change  la  Energy  Consumption  Caused  by  Fix: 


4oo  _ 

(10 6  Btu/year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 


24. 


Expected  Life  of  Hazardous  Operstlon: 


/UuJ 

(High,  Medium,  Low) 


SAFETY  MISHAP  PROFILE 


COS r  Of  CONMtCIIVt  Action 


C-7 


EXPECTED  LIFE  OF 
HAZARDOUS  OPERATION 
(Van) 


FACILITY  REQUIREMENTS 


\  23  POTENTIAL  FOR  RELOCATING  THE  PROCESS 

24  \  OR  FUNCTION  TO  AVOID  HAZARD 


MEDIUM 

HIGH 

o 

>10 

1 

2 

4 

U.  U4 

=  ls 
S«  * 

6-10 

2 

3 

4 

u  § 

Ui  o 
O.OC  V, 
X  < 

3-jT 

C2T? 

3 

4 

LU  PSJ 
< 
z 

1-2 

3 

4 

S 

<  1 

3 

- 

s 

Fteility 

Rtquirtmtnti 

Indlx  22 


OVERALL  EVALUATION 


FROM 
PAGE  1 


FROM 
PAGE  2 


SCORES 


It  lb 


13 


22 


RISK 

CORRECTIVE 

ACTION 

FACILITY 

REQUIREMENT 

3 

=- 

SRI  NAVOSH  DATA  WORKSHEET 


O'Z-n 


PROJECT 


Activity:  tfrAty/  *>)&  i&L 

■/r'tr _ 


SRI  Index  No. : 


By:  _ 
Date: 


Project  Title:  A^mArtpA:?  TU&zej&LsJ.  _ 

EFD:  UIC:  _  Claimant: 


RISK 

circle  one: 

*  l.a  SAFETY 
3. a  Specific  Hazard: 


3.b  Hazard  Violation: 


4.  Probability:  _ 

(likely,  probable,  poaelble,  unlikely) 

5.  a  Type  of  Injury:  _ 


(Unite) : 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 

Xgfr&g _ 

(Immediate,  in  months,  in  years) 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Kate  of  exposure  to  hazard: 


t0+O _ 

(hour/year  per  person  exposed) 


FIX 

13.  Installed  cost  of  fix  (Including  environmental  contj, 
technology — if  applicable) :  $_ 

16.  Change  in  annual  O&M  cost: 

18.  Time  to  accomplish:  _ 


“M  Ace 


s  /.afc 


(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19. b  (IiEALTh) 


Full  Compliance 


(yes  or  no) 

20.  Effective  Life  of  Solution:  _ _ 

(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


Concentration: 
(units): 


-5* 


4of 

Mn  or 


(10°  Btu/year) 

FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  *-0^- 

24.  Expected  Life  of  Hazardous  Operation:,  S’ 


(High,  Medium,  Low) 


(years) 
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PROBABILITY  OF  OCCURRENCE  OF  INJURY 


COS  I  Of  COHftf  CllVt  ACIlO* 


FACILITY  REQUIREMENTS 


23 


24 


POTENTIAL  FOR  RELOCATING  THE  PROCESS 
OR  FUNCTION  TO  AVOID  HA2ARD 


C  L0W> 

MEDIUM 

HIGH 

>10 

1 

2 

4 

6-10 

2 

3 

4 

'3-ls 

^  C-P 

3 

4 

1-2 

3 

4 

5 

<  1 

3 

4 

_ 

s 

_ 

OVERALL  EVALUATION 


SCORES 


FROM 
PAGE  I 


1i  1b 


FkiIity 

Rtquirimints 


India  22 


FROM 
PAGE  2 


13 


22 


RISK 

CORRECTIVE 

ACTION 

FACILITY 

REQUIREMENT 

2. 

3 

_ 

012 


SRI  NAVOSH  DATA  WORKSHEET 


d^-7f 


PROJECT 


Activity: 


3.b  Hazard  Violation: 


7.b  Hazard  Violation: 


4.  Probability:  _ _ _ 

(likaly,  probabla,  possible,  unlikely) 

5.  a  "Type  of  Injury: _ 


POPULATION 

11.  Population  exposed  to  hazard 

12.  Rata  of  exposura  to  hazard: 


8.  Degree  of  Hazard  - , 
(Concentration) :  » 

(Units) :  _ 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 

— _ - 

(Immediate,  in  months,  in  years) 


■  /&, _ 

/£>H> 

(hour/year  per  person  exposed) 


13.  Installed  cost  of  fix  (including  environmental  control--  / 
technology — if  applicable) :  $ 


technology — if  applicable) 
16.  Change  in  annual  0 Ut  cost: 
18.  Time  to  accomplish:  _ 

EFFECTIVENESS  Of  FIX 

19. a  SAFETY  _ 


Full  Compliance  _ 


L 

(months) 


19. b  (HEALTH 


(yes  or  no)  (u 

20.  Effective  Life  of  Solution:  V 

(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


Concentration: 
(units) : 


(10°  Btu./year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  A'rr 

(High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operation:  A*7  _ 


(veers) 
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SAFETY  MISHAP  PROFILE 


C-14 


COS  I  0»  COMrtiCflVt  AC  HUM 


FACILITY  REQUIREMENTS 


£/€  f.jf 


SRI  NAVOSH  DATA  WORKSHEET 


PROJECT 


Activity: 


SRI  Index  No. : 


&L 


By: 


Date: 


Project  Title:  JfL-rej  ///>/&:  AiJucf/tj  /k^zkjte  /V  f^s _ _ 

_  UIC:  _  Claimant: 


EFD:  . 

RISK 

circle  one: 


l.a  SAFETY 

l.b 

3.  a 

Specific  Hazard: 

7. a 

3.b 

Hazard  Violation: 

7.b 

4. 

Probability: 

8. 

5. a 

(likely,  probable,  possible,  unlikely) 

Type  of  Injury: 

l.b  <(eALTh) 


7. a  Specific  Hazard: 


7.b  Hazard  Violation: 


8.  Degree  of  Hazard  ^  .  -  /<-  , 

(Concentration): 

(Units) :  /07<&j£> 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Rata  of  exposure  to  hazard: 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 

y£4# 


(Immediate,  in  months,  in  years) 


hour/year  ptr 


(hour/year per  person  exposed) 

FIX 

15.  Installed  cost  of  fix  (including  environmental  consol 
technology— if  applicable) : 

16.  Change  in  annual  O&M  cost: 

18.  Time  to  accomplish:  —  6 


s_e. 


(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19. b  ^HEALTib 


Full  Compliance 


45 

yes  < 


fe5 


(yes  or  no) 

20.  Effecclve  Life  of  SoluClon: 


JS 


Concentration: 

(units) :  _ _ _ 


(years) 


21.  Change  in  Energy  Consumption  Caused  by  Fix:  s/eiz.  _ 

(10"  Btu/year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard : 

v  (High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operation:  S  / 0 _ 

(years) 
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C-18 


EXPECTED  LIFE  OF 
HAZARDOUS  OPERATION 
lYanl 


23 


24 


POTENTIAL  FOR  RELOCATING  TH 
OR  FUNCTION  TO  AVOIO  HA 


N 

rTovQ 

MEDIUM 

CP 

2 

6— TO 

2 

3 

3-5 

2 

3 

1-2 

3 

4 

<  1 

3 

4 

OVERALL  EVALUATION 


SCORES 


FROM 
PAGE  I 


FROM 
PAGE  2 


1«  lb 

!  13 

>  22 

RISK 

CORRECTIVE 

ACTION 

FACILITY 

REQUIREMENT 

z. 


SRI  NAVOSH  DATA  WORKSHEET 


PROJECT 


Activity: 


SRI  Index  No. :  Mo4* 


By: 

Date: 


Project  Title: 

EPS:  _  DIC:  _  Claimant: 


RISK 
circle  one: 
* 


l.a  SAFETY 

l.b 

3.  a 

Specific  Hazard: 

7. a 

3.b 

Hazard  Violation: 

7.b 

4. 

Probability: 

8. 

S.a 

(likely,  probable,  possible,  unlikely) 

"Type  of  Injury: 

l.b 


7. a  Specific  Hazard 


TM. 


7.b  Hazard  Violation: 

tf/o.  /**& 


Degree  of  Hazard 
(Concentration) : 


(Unite) : 


9. 


Time  Between  Exposure  and 
Harmful  Impacts: 


(Immediate,  in  months,  in  years) 


POPULATION  / 

11.  Population  exposed  to  hazard:  S 

12.  Rata  of  exposure  to  hazard: 


(hour/year  per  person  exposed) 

FIX 

15.  Installed  cost  of  fix  (Including  environmental  control 
technology— if  applicable) : 

16.  Change  in  annual  O&M  cost:  _  S-Yrf-j'QdOL 

18.  Time  to  accomplish:  _ / *"_3 


(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19. b  fHEALTlh 


Full  Compliance 


(yes  or  no) 

20.  Effective  Life  of  Solution: 


Concentration:  K 

(units) : 


(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


(10  6  Btu/year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 


24.  Expected  Life  of  Hazardous  Operation 


■  >u£ 

(years) 


(High,  Medium,  Low) 


C-2 1 


SAFETY  MISHAP  PROFILE 


CHANGE  IN  ENERGY  CONSUMPTION  lit*  ltd 


CORRECTIVE 

ACTION 


FACILITY 

REQUIREMENT 


*+-7f 

SRI  NAVOSH  DAI  A  WORKSHEET 


PROJECT 

Activity:  Ul*  C> _  By:  _ 

SRI  Index  No.:  'SO  ^  Date:  _ 

Project  Title:  /fans*  fj+r/aeM*  Mhls  t  u//££J^i/eu»  £  fains  J- 

EFD:  UIC:  _  . . . .  ^I'&Xni'*  ZL  <Qd^ 


UWC 


RISK 

circle  one: 


*  l.a  ^SAFETYV 

l.b 

HEALTH 

3.  a 

Specif ic  Hazard:  v 4uJJ/Mr\ 

7. a 

Specific  Hazard: 

Crf?M 

3.b 

Hazard  Violation: 

7.b 

Hazard  Violation: 

/79 

4. 

5.  a 

Probability:  Ju/tet-Y _ 

(likely,  probable,  possible,  unlikely) 

Type  of  Injury : 

8. 

Degree  of  Hazard 
(Concentration) : 

(Units) : 

9. 

Time  Between  Exposure  and 

Harmful  Impacts: 

(Immediate,  in  months,  in  years) 


(hour  /year  T>er 


er  person  exposed) 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Rate  of  exposure  to  hazard: 

* 

FIX 

15.  Installed  cost  of  fix  (including  environmental  cont£pl 
technology— if  applicable) : 

16.  Change  in  annual  O&M  cost: 

18.  Time  to  accomplish:  _ 


JL 


$  /V  fa/4. _ 


(months) 


EFFECTIVENESS  OF  FIX 
19.a(^AFETfr 


19. b  HEALTH 


Full  Compliance 


yes  or  t 


(yds  or  no) 

20.  Effective  Life  of  Solution: 


Concentration: 
(units) : 


(years) 


21.  Change  in  Energy  Consumption  Caused  by  Fix:  /VtoJ4  . _ 

(10  “  Btu/year) 

FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  /-41/I _ 

(High,  Medium,  Low) 


24.  Expected  Life  of  Hazardous  Operation: 


(years) 
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in 


Sistxi  oixoims 


H0U3V  1*031*11 03 


■wfumtimi 


l.a  (SAFE 


l.b  HEALTH 


3-a  Specific  Hazard :  btU^AJP  7. a  Specific  Hazard: 


3.b  Hazard  Violation: 


4.  Probability:  /%4£>A'£>J~£ _ 

(likely,  probable,  poaalble,  unlikely) 

5.  a  Type  of  Injury:  trt-  fate* 


7.b  Hazard  Violation: 


8.  Degree  of  Hezard 
(Concentration) : 

(Unite) : 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 


(Immediate,  in  months,  in  years) 


.m.Hl 


(hour/year  per  person  exposed) 


POPULATION 

11.  Population  exposed  to  hazard 

12.  Rate  of  exposure  to  hazard: 

✓ 

FIX 

13.  Installed  cost  of  fix  (including  environmental  con 
technology— if  applicable) : 

16.  Change  in  annual  OAM  cost: 

18.  Time  to  accomplish: 


2 t&*Z. 


$  o 


(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19. b  HEALTH 


Full  Compliance 


m- 


Concentration: 

(units): 


(yes  or  no) 

20.  Effective  Life  of  Solution:  _ 

(yeers) 

21.  Change  in  Energy  Consumption  Caused  by  Fix:  O 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 

24.  Expected  Life  of  Hazardous  Operation _ 


(10*  Btu/year) 

Lta) _ 


(High,  Medium,  Low) 


(years) 
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EXPECTED  LIFE  OF 
HAZARDOUS  OPERATION 
(Yatnl 


23 


POTENTIAL  FOR  RELOCATING  THE  PROCESS 
OR  FUNCTION  TO  AVOID  HAZARD 


MEOIUM 

HIGH 

>10 
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4 
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RISK 

CORRECTIVE 

ACTION 

FACILITY 

REQUIREMENT 

CL 

1 

- 

1 


32 


3.  a  Specific  Hazard 


3. 'b  Hazard  Violation:  ____________ 

i ' - 

4.  Probability:  _ 

(likaly,  probabla,  poaaibla,  unlikely) 

5. a  Type  of  Injury:  _ 


c  Hazard:  1 "  I-  -  wl-a.-frcyi  e  j 


C  r  UfbM  V  < 


7.b  Hazard  Violation:  asna  Mig>.  looJj 


8.  Degree  of  Hazard 

(Concentration) :  °  *  °^* 

(Units) :  M  * _ 

9.  Time  Between  Exposure  and 
Harmful  Impacts: 

y  c  -**-  v  > 

(Immediate,  in  months,  in  years) 


POPULATIOH 

11.  Population  exposed  to  hazard: 

12.  Rate  of  exposure  to  hazard: 


(hour/year  per  person  exposed) 


13.  Installed  cost  of  fix  (including  environmental  control 


technology— if  applicable) i 
16.  Change  in  annual  OAM  cost: 
18.  Time  to  accomplish:  _ 

EFFECTIVENESS  OP  FIX 
19. a  SAFETY 


$  M-1,-/Pg _ 

s  fs>  lUahy  ’•cAwaficv 


q. 

(months) 


19. b  HEALTH 


Full  Compliance  _ 

(yes  or  no) 

20.  Effective  Life  of  Solution: 


Concentration:  *  •  00  ^ 

(units):  /m'* 


(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 
2A.  Expected  Life  of  Hazardous  Operation: 

(years) 


Wont  *•»  virif  rmtuc+T 

(10 J  Btu/year)  * 


(High,  Medium,  Low) 
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EXPECTED  LIFE  OF 
HAZARDOUS  OPERATION 
(Yam) 


FACILITY  REQUIREMENTS 
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24  \  OR  FUNCTION  TO  AVOID  HAZARD 
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SRI  NAVOSH  DATA  WORKSHEET 


Data  items  of  Exhibit  A) 


PROJECT 

Activity:  M  ivei e.vu  ivSi 

SNT^Tlitfex^No • :  R'  1 


JLr»  C  ■  O  , 


CA  By;  ~i-g^,rv> -j-r-i  ,  _ 

_  Date:  'A  itp+tivitsr 


I*-*  i*!. 


EFD:  w  £^r  gs  \  v 


circle  one: 


l.a  SAFETY 
3. a  Specific  Hazard: 


3.b  Hazard  Violation: 


4.  Probability:  _ 

(likely,  probable,  possible,  unlikely) 

5.  a  Type  of  Injury:  _ 


Claimant: 


1.6  HEALTH  .. _ 

7. a  Specific  Hazard:  d 


7.b  Hazard  Violation:  mio.tooo 


8.  Degree  of  Hazard 

(Concentration):  >1-4^ 


(Units) : 


~~a/ w<3 


9.  Tine  Between  Exposure  and 
Harmful  Impacts: 

_ VC.ACC _ 

(Immediate,  in  months,  in  years) 

POPULATION 

11.  Population  exposed  to  hazard:  ^ 

12.  Rate  of  exposure  to  hazard:  lu,!  *  i  1  <•  I  .>.«  ,».»)  ••  ^nc 

(hour /year  per  person  exposed) 


15.  Installed  coat  of  fix  (including  environmental  control 

technology— if  applicable) :  S _ 

16.  Change  in  annual  04M  cost:-  S 

18.  Time  to  accomplish:  _ 

(months)  - 

EFFECTIVENESS  OF  FIX 


.  tea 
3  .ooo 


19. a  SAFETY 


Full  Conpllanca., 


19. b  HEALTH 


(yes  or  no) 

20.  Effective  Life  of  Solution: 


Concentration: 
(units) : 


20.  Effective  Life  of  Solution:  *  o 

(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix:  ~»-oo 

~  (10V  Btu/year) 

FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  _ t~e“^r 

(High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operation:  *Q _ 


EXPECTEO  LIFE  OF 
HAZARDOUS  OPERATION 
(Yaaral 


FACILITY  REQUIREMENTS 


24 


23 


POTENTIAL  FOR  RELOCATING  THE  PROCESS 
OR  FUNCTION  TO  AVOID  HAZARD 


L  lowD 

MEDIUM 

HIGH 

>10 
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SRI  NAVOSH  DATA  WORKSHEET 


Data  items  of  Exhibit  A) 


PROJECT 

Activity: 


SJ- 


- - 


-Skl-Iadax  Na 


By: 


it  u.iT  — >»r 


*  i-a-lr-.  ' 


1  O 


Project  Title:  S ~ 
EFD:  W  t£C  Tdi\, 


tor 

_ _  TJIC: 


_  Date:  _ 

t-faj. -  ^  ^or- •»  o<  rzc^it-s. 


&cr»- 


Claimant: 


RISK 


circle  one:  - 

*  l.a  SAFETY  .  ‘ _ _ 

3- a  SpiStftrUazard:  ,|tcU-Lu.r. 


3.b  Hazard  Violation:  i  ^  i  o  ■  l  ooo 


l.b  HEALTH _ 

7. a  Specific  Hazard: 


7.b  Hazard  Violation: 


4. 

Probabilitv: 

(likely,  probable,  possible,  unlikely) 

8. 

Degree  of  Hazard 
(Concentration) : 

5. a 

Type  of  Injury:  _ 1 

(Units): 

9. 

Time  Between  Exposure 
Harmful  Impacts: 

and 

(Immediate,  in  months. 

in  years) 

POPULATION 

11. 

Population  exposed  to  hazard:  ^ 

12. 

Rate  of  exposure  to  hazard:  '°4 © 

(hour/year  per  person  exposed) 

FIE 

15. 

Installed  cost  of  fix  (including  environmental  control 
technology— if  applicable):  $  66,000 

16. 

Change  in  annual  O&M  coat: 

$ 

18. 

Time  to  accomplish:  *2. 

(months)  ’ 

EFFECTIVENESS  OF  FIX 

19. a  SAFETY 

19. b 

HEALTH 

‘ 

Full  Compliance  YE'o 

Concentration: 

(yes  or  no) 

(units) : 

20.  Effective  Life  of  Solution: 

*Xo 

(yeare) 


21.  Change  In  Energy  Consumption  Caused  by  Fix:  _ *">  ori  g> _ 

(10J  Btu/year) 

FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  ►+ 1  Sj  ►+ 

„  _  (High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operation:  '3-<g _ 


COMflfCfIVi  At  1  ION 
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FACILITY  REQUIREMENTS 


EXPECTEO  LIFE  OF  £  / 

HAZARDOUS  OPERATION  X 

(Yatrt)  /  ki 

- _ _ /  « 

POTENTIAL  FOR  RELOCATING  the  process 

OR  FUNCTION  TO  AVOID  HAZARD 
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SRI  NAVOSH  DATA  WORKSHEET 


Data  items  of  Exhibit  A) 


PROJECT 

Activity:  NJ  £  .J.  -  ■  w  1 _ :luJ  t  CA 

SM-Mex  No. :  CTOg  /  *  tin 


By:  F r - 


/  4~.= 


Date: 


if-  s.'sjsii  za. 


Project  Title:  jnaVol.L  Ov^Ucaut  Cm^w-Cfajor.  S^atew^e  <a^ol 

EFD:  w&c-rgiv _  UIC:  __________ _ Claimant:  *»av-Suk 


RISK 

circle  one: 


£»*rac.H  Mtac..  ©4UA 

DiliLitntuA  Ww  S u.kl J ir 
*  ■brt .  414  .  Ax:. 


l.a  SAFETY 

l.b 

HEALTH 

3.  a 

Specific  Hazard:  J 

7. a 

Specific  Hazard: 

[t 

3.b 

Hazard  Violation: 

7.b 

Hazard  Violation: 

i  o  ."bo  ^ 

4. 

Probability: 

Polti  tmLd 

8. 

Degree  of  Hazard 

(likely,  probable. 

possible,  unlikely) 

(Concentration) : 

5.  a 

Type  of  Injury: 

(Units) : 

l 

9. 

Time  Between  Exposure  and 

Harmful  Impacts: 


(Immediate,  in  months,  in  years) 


I  oo 


1060 


(hour/year  per  person  exposed) 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Race  of  exposure  to  hazard: 

FIX 

15.  Installed  coat  of  fix  (including  environmental  control 

technology— if  applicable) :  $ _ *Z  I C  ■  OOP 

16.  Change  in  annual  O&M  cost:  $_ 

18.  Tima  to  accomplish: 


cri  c 


1*5. 

(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19.  b  HEALTH 


Full  Compliance 


"i  ts 


(yes  or  no) 

20.  Effective  Life  of  Solution:  _ _ 

(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


Concentration: 
(units) : 


Ut"V.  ^ 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard: 

24.  Expected  Life  of  Hazardous  Operation:  *a’  ° 

(years) 


(10J  Btu/year) 

L.  o  i jj~~ 


(High,  Medium,  Low) 


C-45 
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SRI  NAVOSH  DATA  WORKSHEET 


Data  items  of  Exhibit  A) 


PROJECT 

Activity:  KJ  'C 

Ofti-indem  No. :  _ 


Project  Title:  Vtnt-i  Ljwi~>  c-v-i  ■.  o 


By:  i-ftciy  An  w  1  J 

_  Date:  *  A  ~1  ~1 

_ 

_  Claimant :  _ 


circle  one: 


l.a  SAFETY 
3. a  Specific  Hazard: 


l.b  HEALTH _ 

7. a  Specific  Hazard:  L c-.-. — \ 


3.b  Hazard  Violation: 


7.b  Hazard  Violation:  I  ^  1 0  ■  > CCO 


4.  Probability:  ________________ 

(likely,  probable,  poaalble,  unlikely) 

5.  a  Type  of  Injury:  _ 


8.  Degree  of  Hazard  1  ' ~  10,1  ' 

(Concentration):  rwA  ,  c-c4-  o.o 

(Units) :  >n  ^  ^ 


POPULATION 

11.  Population  exposed  to  hazard: 

12.  Rata  of  exposure  to  hazard: 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 

(Immediate,  in  months,  in  years) 


(hour/year  per  person  exposed) 


15.  Installed  cost  of  fix  (including  environmental  control 

technology — if  applicable) :  $ _ 

16.  Change  in  annual  O&M  cost:  $ _ 

18.  Time  to  accomplish:  _ C# _ 

(months)  • 

EFFECTIVENESS  OF  FIX 


IS  . 

loao 


19. a  SAFETY 


Full  Compliance 


19. b  HEALTH 


(yes  or  no)  ( 

20.  Effective  Life  of  Solution:  j*  ° _ 

(years) 

21.  Change  in  Energy  Consumption  Caused  by  Fix: 


Concentration: 
(units) : 


21.  Change  in  Energy  Consumption  Caused  by  Fix:  _ . 

(10*  Btu/year) 

FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  _ ^ 1 ^  _ 

(High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operstlon:  _  _ _ 


PROBABILITY  OF  OCCURRENCE  OF  INJURY 


C-50 


EXPECTEO  LIEE  OF 
HAZARDOUS  OPERATION 
<Y«n) 
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SRI  NAVOSH  DATA  WORKSHEET 


Data  items  of  Exhibit  A) 


PROJECT 

Activity:  »°wc.  So-^w  tP  _ 

SET  Tndaa  No.:  C  lO  ’  1 1  ^  /  *E84 

Project  Title:  Cawvbc-^  x  ^  V1 

EFT):  Wt^TtplV _  UXC:  _ 


By:  _ 
Date: 

£  »-r> 


•C.O-y-.  ^ 

1  S  S 


-  fvaib 


3: 


Sol 


Claiman 


OAVFAi> 


RISK 

circle  one: 

* l.a  SAFETY 
3. a  Specific  Hazard: 


1  ■  b  HEALTH _ 

7. a  Specific  Hazard: 


*Z>  in~ 


3.b  Hazard  Violation: 


7.b  Hazard  Violation: 


A.  Probability:  _  8. 

(likely,  probable,  poasible,  unlikely) 

5. a  Type  of  Injury: 


Degree  of  Hazard 
(Concentration) : 

(Units) : 


&Q-S3 _  \ 


9.  Time  Between  Exposure  and 
Harmful  Impacts: 


(Immediate,  in  months,  in  years) 

POPULATION 

11.  Population  exposed  to  hazard:  2  o 

12.  Rate  of  exposure  to  hazard:  _ *a  °  So _ 

(hour/year  per  person  exposed) 


FIX 

13.  Installed  cost  of  fix  (including  envlrouaentel  control 
technology— if  applicable) :  $ _ 

16.  Change  in  annual  OAM  cost:  $ _ 

18.  Time  to  accomplish:  _ 


<,  l  ,  cm 


bi  tfT ro 


>  i  a 


(months) 


EFFECTIVENESS  OF  FIX 
19. a  SAFETY 


19  .b  HEALTH 


Full  Compliance 


(yes  or  no) 

20.  Effective  Life  of  Solution:  _ 

(years) 

21.  Change  in  Energy  Consumption  Ceussd  by  Fix: 


Concentration:  .  & ,  — 
(units):  m*/  mZL 


BCD 

(lot  Btu/year) 


FACILITY 

23.  Potential  for  Relocating  Activity  to  Avoid  Hazard:  _ LCuJ _ 

•  -  (High,  Medium,  Low) 

24.  Expected  Life  of  Hazardous  Operation: 


COtl  Of  COftfttCttVt  ACIKM 


C-55 


FACILITY  REQUIREMENTS 


POTENTIAL  FOR  RELOCATING  THE  PROCESS 

OR  FUNCTION  TO  AVOID  HAZARD 

\ 

f"~L0^ 

medium 

HIGH 

4  < 

"  >10^ 

CJJ 

2 

4 

U.  UJ 
=  6*8 

6-10 

2 

3 

4 

si* 

uj  O 

a.  dc 
x  < 

3-5 

2 

3 

4 

< 

z 

1-2 

3 

4 

S 

<  1 

3 

4 

s 

OVERALL  EVALUATION 


FROM 
PAGE  1 


l«  1b 


Facility 

Rtquirtmtnts 

Indtx  22 


FROM 
PAGE  2 


13  *  22 


RISK 


CORRECTIVE 

ACTION 


FACILITY 

REQUIREMENT 


COMPUTER  DATE  81FEB04 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (0011  U1C:  N65113 

(0021  SERIAL  NO:  H1B5A 

****************************************************************************** 

*  PROJ.  NAME:  VENTILATION  SYSTEM  CHANGES t  BLOC  106  * 

****•***♦***•***********»*••*•**#****•*•***♦**»*********•♦*•»******••***•*••*• 

program:  health 

PONGING  COMMAND:  NAVPAC  (003)  DATE  PREPARED:  20AUG79 

DATE  INPOT:  Cl 

(006)  DATE  REV1SE0:  16JANS1 
(206)  PROJECT  NMBR:  C007-79 

'****•****»■»•* •****•••*•«**•«*****•***•*•••»•**•*•**•••••••*•••**•*•*•••••****•••• 

AGENCY:  DEPARTMENT  OP  THE  NAVY 

NAVAL  FACILITIES  ENGINEERING  COMMAND 
NORTHERN  DIVISION 

1.  ACTIVITY:  PUBLIC  WORKS  CENTER 
ADDRESS  :  GREAT  LAKES  ILLINOIS 

NAVPAC  CONTACT:  MR.  DAVE  SMITH;  ENVIRONMENTAL  ENG  (A/V)  663-4972 

NARRATIVE 

(LIMIT  OP  63  POSITIONS  PER  LINE  INCLUDING  SPACES  AND  PUNCTUATION) 

2.  problem  description: 

1020)0010  TnE  EXISTING  GARAGE  EXHAUST  SYSTEM  HAS  INADEQUATE  CAPACITY  AND 
002w  NO  MONITORING/ALARM  CAPABILITY. 

3.  SPECIFIC  HAZARD  AND  LOCATION: 

(0*0)0010  RANDOM  SAMPLING  IN  b!06  GARAGE  HAS  INDICATED  POTENTIAL  CONCENTRA- 
00 20  T10NS  UP  CARBON  NUNOAIOE  EXCEEDING  IOO  PPM;  MORE  THAN  56  PPM  IN 
0030  EXCESS  OP  THE  STANDARD.  THIS  DEFICIENCY  POSES  A  SERIOUS  HEALTH 
0040  HAZARD  AFFECTING  APPROXIMATELY  25  PEOPLE. 

4.  INTERIM  CONTROL  MtASURtS* 

(060)0010  SPORADIC  SAMPLING  OP  6106  ENVIRONMENT;  LINITED  UTILIZATION  OF 

0020  VEHICLE  REPAIR  STATIONS  WITHIN  BLDG;  LEAVING  EXTERIOR  DOORS  OPEN 
0030  DURING  HEAVY  USE;  ANO  CESSATION  OF  OPERATIONS  WHEN  ADVISED  BY 
0060  SAFETY  MANAGER. 

5.  EFFECTIVENESS  OP  INTERIM  CONTROL  MEASURES: 

(050)0010  INTERIM  CUNTROL  MEASURES  HAVE  MINIMAL  EFFECT  DUE  TO  THEIR  PASSIVE 
0020  ANO  SP0RA01C  NATURE. 


COPY  7  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H185A 


D-3 


COMPUTER  DATE  81FEB04 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  IOOI)  U1C*  N65113 

(002)  SERIAL  NOt  HlbSA 


*•»****•*•*««**«•****«*••***••*****••*•***••••**••*••••••*•«**•**•***•****»••• 

*  PROJ.  NAMES  VENTILATION  SYSTEM  CHANGES,  BLOG  106  • 

«•«*****•••*• *«**•••*•*••*•••*•*»•••* *•**•*»** ****** **•***••*••** *•**••**«•*•* 

PROGRAMS  HEALTH 

FUNDING  COMMANDS  NAVFAC  (003)  DATE  PREPAREDS  20AUG79 

DATE  INPUTS  01 
(004)  DATE  REVISEOs  16JAN81 
(206)  PROJECT  NMBRS  C007-79 

•••**«•*•**•************•****••*••**•*****•*••*•*•*•***•••****•**•**•••**•••***•*•*«• 

6.  PROPOSED  CORRECTIVE  ACTION  ANO  EFFECTIVENESS: 

(060)0010  THE  PROPOSED  PROJECT  MILL  INCREASE  THE  CAPACITY  OF  THE  EXHAUST 
0020  SYSTEM  AND  EXTEND  THE  VENTIALAT10N  CAPABILITIES  THROUGHOUT  THE 
0030  WORK  STATION  AREAS.  CONSEQUENTLY,  CARBON  MONOXIDE  LEVELS  MILL 
0040  NOT  BUlLO  UP.  ADDITIONALLY,  A  CARBON  NONOXIDE  MONITORING  AND 
OOSO  AUTOMATIC  ALARM  SYSTEM  MILL  BE  PROVIDED  AS  AN  ACTIVE  MANNING 
0060  MEASURE. 

7.  OTHER  RELEVANT  INFORMATIONS 

(070)0010  LOCAL  CONTACTS  PMC  ACTIVITY  CIVIL  ENGR  (CODE  30A>*  ATVNS792-2397 
0020  OK  FMC  SAFETY  MANAGER  (CODE  10A);  ATVNS 792-4919. 

ft.  APPLICABLE  STANOAR0SS 

( 060)0010  29  CFR  1910.1000  STATES  THAT  AVERAGE  CONCENTRATION  OF  CARBON 

0020  MONOXIDE  SHALL  NOT  EXCEED  SO  PPM. 

IDE) (LINE)  (USE  GUIDE  BELOM  FUR  CHANGING  OATA-IF  NECESSARY  USE  REVERSE  SIDE) 


COPY  7  TO:  SRI  INTERNATIONAL 


SERIAL  NOS  H18SA 


D-4 


COMPUTER  DATE  81FEB04 


N  A  V  0  S  h  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (0011  UICS  N65U3 

(002)  SERIAL  NO:  H185A 

**************** *****«*•*****•••••»•••••**********•*•*•*******•••****•••*«•*** 

•  PROJ.  NAME:  VENTILATION  SVSTcH  CHANGE S«  bLDG  10b  * 

*••**•****«•*******•••*****•••*******•*••**•**«*•••***•**•**••****•***•••*«*•* 

PROGRAM:  ht ALT h 

PUNOING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  20AUG79 

DATE  INPUT:  01 

(004)  DATE  REVISED:  16JAN81 
(20b)  PROJECT  NMBR:  COOT-79 

****** ••*****•*•*•*••**••****•**•****•*************•******•****•*•****•*•******•*•*** 

9.  CCST  OF  SAFETY  AND  HEALTH  MEASURES:  (IN  THOUSANDS  OF  DOLLARS) 

(2001 

*«**••••***•**«**•••••*•***••**»*****•*••**•****••*••••**•**••*••*••***•**•**• 
*  ^CONSTRUCTION*  REPAIR  *  PROJECT  CNTRCT* 


FY  • DESIGN 

FNO 

CQNSTR  FNO  * 

DESIGN 

FNO 

CQNSTR 

FNO 

* 

NMBR 

(2G2)*(2G3) 

(204)  (205 )» 

* 

(20b) 

• 

* 

* 

0010  80  *  5 

YES 

0  NO  • 

0 

NO 

0 

NO 

• 

C007-T9 

• 

• 

♦ 

002b  61  *  3 

YES 

46  ND  • 

0 

NO 

0 

NO 

• 

C007-7V 

* 

• 

» 

*  TOTAL 

5b  • 

TOTAL 

0 

• 

•*•**********•**••••*•***•*••••**••****•**•*•****•**•*•***•***•****•*•*******1 

10.  PROJECT  SCHEDULE: 


(100) 

DESIGN  (START) 
DESIGN  (COMPLETION) 
CUNSTR  (START) 
CUNSTR  (COMPLETION) 
OPl RATION  (START) 
FINAL  COMPLIANCE 
11.  MISCELLANEOUS  DATA: 

(201)  APPROPRIATION:  OCMN 

(013)  MAJOR  CLAIMANT:  CNM 

(013)  SUb-CLAlMANTt  NAVF 

(008)  REVISION  NOTE:  DOLL 


AGENCY 
(MHH/YV ) 

( 912 )01 APR80 

(901)  FEB81 

(902)  APR81 

(903)  JUL81 

(904)  JUL81 
(903)  JULB1 


REGULATION 

(MMM/YY) 


(90b)  _ 

(907)  _ 

(908)  _ 

(909)  _ 

(910)  N0V78 


NAVFAC 

DOLLAR  AND  STATUS  CHANGES 


(015)  HEALTH  CATEGORY:  904  -  RESPIRATORY  CONDITIONS  FROM  TOXIC  AGENTS 

(016)  HAZARD  SUB-CATEGORY:  208  -  INDUSTRIAL  VENT. (EXCEPT  MELDING, PLATING ) 

COPY  7  TO:  SRI  INTERNATIONAL  SERIAL  NO:  H185A 


D-5 


COMPUTER  DATE  61FEB04 


N  A  V  0  S  M  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (001 >  UIC:  Nb5U3 

(002)  SERIAL  NC:  H185A 

************************************* «*#*****•••*•****•••*•*•••*«*••***•****** 

•  PRJJ.  Nani:  VENTILATION  SYSTEM  CHANGES*  BLOG  106  • 

•««**** ************** **•••*•«****•«•***«•***********•***•******«••*»*•* *•«*•** 

PROGRAM:  ht ALT h 

FUNOING  COMMAND:  NAVPAC  (003)  DATE  PREPARED:  20AUG79 

DATE  INPUT:  01 

(004)  DATE  REVISED:  16JANB1 
1206)  PROJECT  NMBR:  COOT-79 

**«***»****»************»»***«*****«»*«»«»*«***t*»* •»*»•*****•• **•**••**•***•«*•«•*** 

(016)  HA2ARD  CATEGORY:  Z01  -  CHEMICAL  HAZARDS 

(003)  VARIOUS  LOCATIONS:  NO 
(007)  REMARKS: 

(  LIMIT  OF  47  POSITIONS  ) 

(009)  STATUS:  UNDER  DESIGN 

12.  BUILDINGS  AFFECTED: 

PROPERTY  RECORD  CARO  NO: 

NAVY  CATEGORY  CODE: 
bUILJlNt.  NO: 

13.  HAZARD  CONTROL  ASSESSMENT:  121 

1)  SPECIFIC  HAZARD: 

CARbON  MONOXIDE 

2)  HAZARD  VIOLATION  (REGULATIONS): 

29CFR  1 Y10.1GG0 

3)  CONCENTRATION  OF  HAZARD:  100. 0000  PARTS/MILLION 

ABOVE  C1EL1NG:  NO 

4)  CURRENT  STANDARD:  SO.OOQO  PARTS/MILLION 

3)  TIME  BETWEEN  EXPOSURE  AND  HARMFULL  IMPACTS:  IMMEDIATE 

6)  NORMAL  WORKING  POPULATION  EXPOSED  TO  HAZARD:  10-30 

7)  RATE  OF  EXPOSURE  TO  HAZARD  (HOURS/YEAR  PER  PERSON):  960-2000 
6)  IHSTALLtO  COST  OF  CORRECTIVE  ACTION  (Ml*  41-60 

9)  CHANGE  IN  ANNUAL  OEM  COST  (KS):  (-5 )-0 

10)  TIME  TO  ACCOMPLISH  THE  CONSTRUCTION  (MONTHS):  10-12 

11)  ESTIMATED  CONCENTRATION  OF  THE  DESIGNATED  HEALTH  HAZARD  UPON 

COMPLETION:  3.000C  PARTS/MILLION 


COPY  7  TO:  SKI  INTERNATIONAL 


SERIAL  NO:  H165A 


0-6 


COMPUTER  DATE  81FEB06 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (001)  UIC:  N65113 

(002)  SERIAL  NO:  H185A 

••*****•**••«*««»*•*•••**•*•**•»*•**«*•••*••*••«••*••*••••••••* •****•*•***••*• 

*  PKOJ •  NAME:  VENTILATION  SYSTtM  CHANGES*  BLOG  106  • 

PROGRAM:  Ht ALT H 

PONDING  command:  NAVFAC  (003)  DATE  PREPARED:  20AUG79 

DATE  INPUT :  01 

(006)  DATE  REVISED:  16JAN61 
(206)  PROJECT  NMBR:  COOT-79 

•  •**«*••**•••*•«**** ***••*•*••**•••*•• **»••**••••*••**»»•••*••**••*•••••*••**«••**••* 


13.  hazard  CONTROL  ASSESSMENT  (CONT.) 

12)  CHANGE  IN  tNtRGV  CONSUMPTION  CAUSED  BV  CORRECTIVE  ACTION 
IMEGa-BTU/YEAR)>  1-500 

13)  EFFECTIVE  LIFE  OF  CORRECTIVE  ACTION  (YEARS)*  >*10 

16)  POTENTIAL  FOR  RELOCATING  THE  PRXESS  OR  FUNCTION  TO  AVOID 
THE  hazard:  low 

IS)  EXPECTED  LIFE  OF  HAZARDOUS  OPERATION  (YEARS)*  >10 


NOTE  —  AN  ASTERISK  (*)  INDICATES  THAT  THIS  DIGIT  OF  THE  HAZARD 
CONTROL  ASSESSMENT  CAN  NOT  BE  CALCULATED  BECAUSE 
INFORMATION  IS  INCOMPLETE. 


COPY  7  TO*  SRI  INTERNATIONAL 


SERIAL  NO:  H185A 


D-7 


COMPUTER  DATE  B1FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (OOII  UlC:  N00228 

(002)  SERIAL  NO:  H228A 


•  PROJ.  NAME:  INSTALL  ACOUSTICAL  BAFFLES  * 

••*•••*«****•*••*•*•«****«•*•«*•*•**«•*•*•**•••*•••••*••*•***•**••*•*••*••««•• 

PROGRAM:  HEALTH 

FUNDING  COMMAND:  NAVFAC  (003)  OATE  PREPAREO:  09AUG79 

OATE  INPUT:  01 

(004)  OATE  REVISED:  I0FEB8I 
(205 )  PROJECT  NMBR:  C004-79 


AGENCY:  DEPARTMENT  OF  THE  NAVY 

NAVAL  FACILITIES  ENGINEERING  COMMAND 
WESTERN  DIVISION 

1.  ACTIVITY:  SUPPLY  CENTER 
ADDRESS  :  OAKLAND  CALIF 

NAVFAC  CONTACT:  MR.  CARL  HANDLERS  HEAD  ENVIRONMENTAL  BR  ( A/Y )  859-7499 

NARRATIVE 

(LIMIT  OF  65  POSITIONS  PER  LINE  INCLUDING  SPACES  AND  PUNCTUATION) 

2.  PROBLEM  DESCRIPTION: 

(020)0010  WOOD  WORKING  MACHINE  NOISE  EXCEEDS  OSHA  ST'D  OF  90. DBA. 

3.  SPECIFIC  HAZARO  AND  LOCATION: 

(030)0010  THE  WOOD  WORKING  MACHINES  IN  BLOGS.  433,  513  ANO  532  CREATE 

0020  EXCESSIVELY  HIGH  LEVELS  OF  NOISE  (ABOVE  90  BA).  THIS  LEVEL  OF 
0030  NOISE  IS  IN  VIOLATION  OF  NAVY  ST'D  AND  IS  INJURIOUS  TO  HEARING 
0040  OF  PERSONNEL  OPERATING  THE  EQUIPMENT. 

4.  INTERIM  CONTROL  MEASURES: 

(040)0010  HAZARDOUS  NOISE  AREAS  HAVE  BEEN  PLACAROED.  HEARING  PROTECTION 
0020  HAS  BEEN  ISSUEO  TO  PERSONNEL  EXPOSED  TO  HIGH  NOISE  LEVELS. 

0030  HEARING  TESTS  FOR  PERSONS  ARE  CONDUCTED  ANNUALLY. 

5.  EFFECTIVENESS  OF  INTERIM  CONTROL  MEASURES: 

(05010010  ASSUMING  THAT  PERSONNEL  WEAR  THE  PROTECTIVE 

0020  DEVICES  ISSUEO.  THE  WORK  PLACE  IS  SAFE 
0030  HOWEVER.  PERSONNEL  PROTECTIVE  DEVICES  IS 
0040  TEMPORARY  SOLUTION  ONLY. 


SOPV  7  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H228A 


D-8 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (001)  UIC:  N00228 

(002)  SERIAL  NO:  H22BA 


•  PRD J.  NAME:  INSTALL  ACOUSTICAL  BAFFLES  • 

PROGRAM:  HEALTH 

FUNDING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  09AUGT9 

DATE  INPUT:  01 

(004)  DATE  REVISED:  10FEB81 
(206)  PROJECT  NMBR:  C034-T9 

f ft $4 #*•*•*#*! 

6.  PROPOSED  CORRECTIVE  ACTION  AND  EFFECTIVENESS: 

1060)0010  IT  IS  PROPOSED  TO  ALLEVIATE  THE  NOISE  PROBLEM 
0020  WITH  A  COMBINATION  OF  OBSORPTIVE  ACCOUSTICAL 
0030  PANALS.  ACCOUSTIC  ENCLOSURES  AND  NEW 
0040  EQUIPMENT. 

T.  OTHER  RELEVANT  INFORMATION: 

(070)0010  LOCAL  CONTACT:  L.  AKSIONCYZK,  LCDR  CEC.  STAFF  CIVIL  ENGINEER, 

0020  AUTOVON  836-6491 
8.  APPLICABLE  STANDARDS: 

(080)0010  OPNAVINST  6260.2 

0020  29  CFR  1910.95  STATES  THAT  PROTECTION  AGAINST  NOISE  EXPOSURE 

0030  EXCEEDING  90  OBA  FOR  AN  EIGHT  HOUR  DAY  SHALL  BE  PROVIDED. 

(DE) (LINE)  (USE  GUIDE  BELOW  FOR  CHANGING  DATA-IF  NECESSARY  USE  REVERSE  SIDE) 


POPY  T  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H22BA 


COMPUTER  date  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (OOl)  U1C*  N00228 

1002)  SERIAL  NO:  N228A 


•  PRD J.  NAME:  INSTALL  ACOUSTICAL  BAFFLES  • 

PROGRAM:  HEALTH 

FUNDING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  09AUGT9 

DATE  INPUT:  01 

(0041  DATE  REVISED:  lOFEBBI 
(206)  PROJECT  NMBR:  C0D4-T9 


9.  COST  OF  SAFETY  AND  HEALTH  MEASURES:  (IN  THOUSANDS  OF  DOLLARS) 
(200) 


•  *  C  0  N 

S  T  R  U  C  T  I 

ON* 

REPAIR 

»•*** 

* 

PROJECT 

CNTRCT* 

•  FY  ^DESIGN 

FND  CONSTR 

FND  • 

DESIGN  FND  CONSTR 

FNO 

• 

NMBR 

NMBR  • 

•  ( 202 )•( 2031 

(204) 

( 205 )  * 

* 

(206) 

*  • 

• 

* 

•0010  81  •  5 

NO  82 

NO  • 

0  NO  0 

NO 

• 

C004-79 

*  # 

• 

• 

•  •  TOTAL 

8T 

• 

TOTAL  0 

• 

10.  PROJECT  SCHEDULE: 
( 100) 


AGENCY 

(MMM/YY) 


11.  MISCELLANEOUS  DATA! 

(201)  appropriation: 

(013)  MAJOR  CLAIMANT: 
(0131  SU8-CLAIMAMT: 
(008)  REVISION  NOTE: 
(015)  HEALTH  CATEGORY: 


REGULATION 

(MMM/YY) 


OESIGN 

(START) 

(912I01MAR81 

OESIGN 

(COMPLETION) 

(9011 

JUNB1 

(906) 

CONSTR 

(START) 

(902) 

SEP81 

(90T) 

CONSTR 

(COMPLETION) 

(903) 

MAY82 

(  90S  1 

OPERATION  (START) 

(904) 

SEPB1 

(909) 

final 

COMPLIANCE 

(905) 

SEPBl 

(910) 

SEPT9 


OCMN 
CNN 

NAVSUP 

FISCAL  AND  DOLLAR  CHANGES 
90T  -  DISEASES  DUE  TO  REPEATED  TRAUMA 

(016)  HAZARD  SUB-CATEGORY:  221  -  OCCUPATIONAL  NOISE 
(018)  HAZARD  CATEGORY:  Z02  -  PHYSICAL  HAZARDS 

(OOS)  VARIOUS  LOCATIONS:  NO 


OPY  T  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H228A 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PR0P3SE0  PROJECT  REPORT  tOOl)  UIC  =  N0022B 

1002)  SERIAL  NO:  H228A 


*  PROJ.  NAME:  INSTALL  ACOUSTICAL  BAFFLES  • 

PROGRAM:  HEALTH 

FUNDING  COMMAND*  NAVFAC  1003)  DATE  PREPARED:  09AUG79 

DATE  INPUT:  01 

too*)  date  revised:  iofebbi 

1208)  PROJECT  NMBR:  C00A-79 


(007)  REMARKS: 

t  LIMIT  OF  AT  POSITIONS) 
(009)  STATUS:  PRELIMINARY  PLANNING 

12.  BUILDINGS  AFFECTED: 

PROPERTY  RECORO  C*RO  NO: 

NAVY  CATEGORY  COOE: 

BUILDING  NO: 

13.  HA2AR0  CONTROL  ASSESSMENT:  231 

1)  SPECIFIC  HAZARO: 

NOISE  LEVELS  EXCEED  90  DBA 

2)  HAZARD  VIOLATION  (REGULATIONS): 

29CFR  OPNAVINST  6260.2 

3)  CONCENTRATION  OF  HAZARD:  97.0000  DECIBALS 

ABOVE  CIELING:  NO 

A)  CURRENT  STANOARO:  89000.0000  DECIBALS 

5)  TIME  BETWEEN  EXPOSURE  AND  HARMFULL  IMPACTS:  IN  YEARS 

6)  NORMAL  WORKING  POPULATION  EXPOSED  TO  HAZARD:  10-90 

7)  RATE  OF  EXPOSURE  TO  HAZARD  (HOURS/YEAR  PER  PERSON):  >2000 

8)  INSTALLED  COST  OF  CORRECTIVE  ACTION  (KS):  81-100 

9)  CHANGE  IN  ANNUAL  OAM  COST  (K«):  (-S)-O 

10)  TIME  TO  ACCOMPLISH  THE  CONSTRUCTION  (MONTHS):  10-12 

11)  ESTIMATED  CONCENTRATION  OF  THE  DESIGNATED  HEALTH  HAZARD  UPON 

COMPLETION:  89.0000  DECIBALS 

12)  CHANGE  IN  ENERGY  CONSUMPTION  CAUSED  BY  CORRECTIVE  ACTION 
( MEGA-BTU/YE AR ) :  (-500)-0 


:**PY  T  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H228A 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSEO  PROJECT  REPORT  (OOl)  UtC:  N00228 

( 002 )  SERIAL  NO:  H22BA 


•  PROJ.  NAME:  INSTALL  ACOUSTICAL  BAFFLES  • 

PROGRAM:  HEALTH 

FUNDING  COMMA NO:  NAVFAC  (0031  DATE  PREPARED:  09AUGT9 

DATE  INPUT:  01 

1004)  DATE  REVISED:  10FEBBI 
1 206 )  PROJECT  NMBR:  C094-T9 


13.  HAZARD  CONTROL  ASSESSMENT  (CONT.) 

13)  EFFECTIVE  LIFE  OF  CORRECTIVE  ACTION  IVEARS):  >-10 

14)  POTENTIAL  FOR  RELOCATING  THE  PROCESS  OR  FUNCTION  TO  AVOIO 
THE  HAZARD:  LOW 

15)  EXPECTED  LIFE  OF  HAZARDOUS  OPERATION  (TEARS):  >10 


NOTE  —  AN  ASTERISK  (*>  INDICATES  THAT  THIS  DIGIT  OF  THE  HAZARD 
CONTROL  ASSESSMENT  CAN  NOT  BE  CALCULATED  BECAUSE 
INFORMATION  IS  INCOMPLETE. 


OPT  T  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  H228A 


COMPUTER  Dire  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (OOl)  UIC:  N00334 

( 002 1  SERIAL  HO:  Y315A 


*  PRO J.  NAME:  REPAIR  BRIDGE  CRANES, HSR  117  * 

PROGRAM:  SAFETY 

FUNDING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  25AUGT8 

DATE  INPUT: 

(004)  DATE  REVISED:  llPEBBl 
(20S)  PROJECT  NM8R:  R02W8 


agency:  department  of  the  navy 

NAVAL  FACILITIES  ENGINEERING  COMMAND 
PACIFIC  DIVISION 

1.  ACTIVITY:  AIR  STATION 
ADDRESS  :  BARBERS  POINT  HAWAII 

NAVFAC  CONTACT:  MR.  CLYDE  YOKOTA:  ENVIRONMENTAL  ENG  1A/V)  471-3948 

NARRATIVE 

(LIMIT  OF  65  POSITIONS  PER  LINE  INCLUDING  SPACES  AND  PJNCTJATION) 

2.  PROBLEM  DESCRIPTION: 

(020)0010  RAILS  AND  BRIOGES  SUPPORTING  TWO  EXISTING  5-TON  ELECTRIC  HOISTS 
0020  ARE  DETERIORATED  AND  CANNOT  SAFELY  SUPPORT  LOAD. 

3.  SPECIFIC  HA2AR0  ANO  LOCATION: 

(03010010  A  RECENT  STRUCTURAL  ANALYSIS  OF  THE  BRIDGE  CRANE  SYSTEM  REVEALED 
0020  THAT  RATED  LOAD  OF  HOISTS  C ■ NNOT  BE  SAFELY  LIFTED  AND  TRANSPORTED 
0030  BY  THE  SYSTEM.  LIFTING  *  AIMING  GREATER  POSES  SERIOJS  SAFETY 
0040  HAZARD  TO  APPROXIMATELY  200  PEOPLE  WORKING  IN  AIMD  HANGAR  117. 

4.  INTERIM  CONTROL  MEASURES: 

(040)0010  LIFTING  CAPACITY  HAS  BEEN  REDUCED  AND  OPERATING  PERSONNEL  ARE 
0020  REMINDED  OF  THIS  REDUCED  LOADING.  LARGE  WARNING  SIGNS  ARE 
0030  PROPERLY  POSTED. 

5.  EFFECTIVENESS  OF  INTERIM  CONTROL  MEASURES: 

(05010010  INTERIM  CONTROL  ONLY  EFFECTIVE  WHEN  PROPERLY  EXERCISED  AND 
0020  CONTROLLED.  THIS  IS  ONLY  A  TEMPORARY  SOLUTION. 

8.  PROPOSEO  CORRECTIVE  ACTION  AND  EFFECTIVENESS: 

(060)0010  REPLACING  OUTOATED  BRIDGE  CRANE  HOISTS  AND  SUPPORTING  STRUCTURAL 


OPY  7  TO!  SRI  INTERNATIONAL 


SERIAL  NO:  Y315A 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (OOl)  U!C:  *0033* 

(0021  SERIAL  *0:  Y315A 


•  PROJ.  NAME:  REPAIR  BRIDGE  CRANES, HGR  117 

navfa: 


PROGRAM:  SAFETY 
FUNDING  COMMAND: 


(003)  DATE  PREPARED:  2SAUG79 
DATE  INPUT: 

(004)  DATE  REVISED:  UFEB81 
(206)  PROJECT  NMBR:  *021-78 


6.  PROPOSEO  CORRECTIVE  ACTION  AND  EFFECTIVENESS: 

(060)0020  MEMBERS  IS  THE  ONLY  ACCEPTED  REMEDIAL  SOLUTION  FOR  GOOD  SAFETY 
0030  PRACTICE 

7.  OTHER  RELEVANT  INFORMATION: 

(070)0010  LOCAL  CONTACT:  MR.  ALFRED  ABE:  AV  430-0111  EXT  684-8201 

8.  APPLICABLE  STANDARDS: 

(080)0010  29  CFR  1910. 179L  (11,(2). (3):  L(3>  OVERHEAD  AND  GANTRY  CRANES, 

0020  AECUIRE  REPLACEMENT  OF  OUTDATED  UNSAFE  OPERATING  BRIDGE  CRANES. 
(DEXLINE)  (USE  GUIDE  BELOW  FOR  CHANGING  DATA-IF  NECESSARY  USE  REVERSE  SIDE) 


AD-A123  886 


UNCLASSIFIED 


NAVOSH  PR  I OR  I  TV  METHODOLOGV(U)  SRI  INTERNATIONAL  HENLO 
PARK  CA  A  G  CAPPS  HAR  82  N80814-79-C-8422 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  1001)  UlC:  N00334 

(002)  SERIAL  NO:  Y315A 


•***•*****•#*********•***•••••********•***•*•***••**************•••••*•••••••• 

.  *  PR3J.  NAME:  REPAIR  BRIDGE  CRANES. HGR  117  • 

PROGRAM:  SAFETY 

FUNDING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  2SAUG7B 

OATE  INPUT: 

(004)  date  revised:  iifebbi 

(206)  PROJECT  NNBR:  R021-78 


9.  COST  OF  SAFETY  AND  HEALTH  MEASURES:  (IN  THOUSANDS  OF  OOLLARS) 
(200) 


*•**1 

•  CONSTRUCTI 

ON* 

R 

E  P  A  I  R 

1***4 

i*< 

* 

PROJECT 

>•••••* 

CNTRCT 

FY 

♦DESIGN  FNO  CONSTR 

FNO  • 

DESIGN 

FNO  CONSTR 

FND 

• 

NMBR 

NMBR 

12021*1203)  (204) 

(205)* 

* 

(206) 

• 

* 

• 

*0010 

UP 

*  8  NO  88 

NO  * 

0 

NO  0 

NO 

* 

R021-T8 

• 

* 

* 

*  TOTAL  96 

• 

TOTAL 

0 

t««*4 

* 

H*4 

10.  PROJECT  SCHEDULE: 

(100) 

OESIGN  (START) 

OESIGN  (COMPLETION) 

(912) 

(901) 

AGENCY 

(MMM/YY) 

(9061 

REGULATION 

(MMM/YY) 

CONSTR  (START) 

(902) 

— 

(907) 

CONSTR  (COMPLETION) 

(903) 

— 

(908) 

- - 

OPERATION  (START) 

(904) 

— — - 

(909) 

final  COMPLIANCE 

(905) 

(910) 

11.  MISCELLANEOUS  DATA: 

1201)  APPROPRIATION:  OCMN 

(013)  MAJOR  CLAIMANT:  PACFLT 

(013)  SUB-CLAIMANT:  •*•*•**•** 

(008)  REVtSION  NOTE: 

(01S)  HEALTH  CATEGORY:  901  -  OCCUPATIONAL  INJURIES 

(01b)  HA2AR0  SUB-CATEGORY:  228  -  CRANES. DERRICKS.  HOISTS, ELEVATORS.CONV’R 

(0161  HAZARD  CATEGORY:  Z02  -  PHYSICAL  HAZARDS 

(005)  VARIOUS  LOCATIONS:  NO 


OPY  7  TO:  SR!  INTERNATIONAL 


SERIAL  NO:  Y315A 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSES  PROJECT  REPORT  (0011  UIC*  N00334 

(002)  SERIAL  NO:  Y31SA 


*  PRO  J.  NAME:  REPAIR  BR10SE  CRANES, H3R  UT  * 

PROGRAM:  SAFETY 

FUNDING  COMMAND:  NAVFAC  (003)  DATE  PREPARED:  25AUG78 

DATE  INPUT: 

(004)  DATE  REVISED:  llFEBSl 
(206)  PROJECT  NMBRS  R021-78 


(007)  REMARKS: 

(  LIMIT  OF  47  POSITIONS  I 
(009)  STATUS:  PRELIMINARY  PLANNING 

12.  BUILDINGS  AFFECTED: 

PROPERTY  RECORD  CARO  NO: 

NAVY  CATEGORY  CODE: 

BUILDING  NO: 

13.  HAZARO  CONTROL  ASSESSMENT:  131 

1)  SPECIFIC  HAZARO: 

UNSAFE  OVERHEAD  HOIST 

2)  HAZARO  VIOLATION  (REGULATIONS): 

OSHA  1910.179  (11,(2), (3) 

3)  PROBABILITY:  PROBABLE 

4)  SEVERITY  OF  MOST  LIKELY  INJURY: 

OEATH 

5)  OAYS  LOST  PER  INCIDENT:  4200 

6)  NORMAL  WORKING  POPULATION  EXPOSED  TO  HAZARD:  >S0 

7)  RATE  OF  EXPOSURE  TO  HAZARD  (HOURS/YEAR  PER  PERSON):  151-959 
S)  INSTALLED  COST  OF  CORRECTIVE  ACTION  (K8):  >100 

91  CHANGE  IN  ANNUAL  OKM  COST  (K$):  1-5 

10)  TIME  TO  ACCOMPLISH  THE  CONSTRUCTION  (MONTHS):  13-24 

11)  SAFETY  PROJECT  IN  FULL  LEGAL  COMPLIANCE  UPON  COMPLETION:  YES 

12)  CHANGE  IN  ENERGY  CONSUMPTION  CAUSED  BY  CORRECTIVE  ACTION 
(MEGA-BTU/YEAR):  1-500 


Copy  t  to:  sri  international 


SERIAL  NO:  Y315A 


D— 16 


COMPUTER  DATE  B1FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  COOl)  UtC:  N00334 

{0021  SERIAL  NOS  V315A 


•  PROJ.  NAME:  REPAIR  BRIOSE  CRANES. HGR  117  • 

PROGRAM:  SAFETY 

FUNDING  COMMAND:  NAVFAC  10031  DATE  PREPARED:  2SAUG78 

DATE  INPUT: 

(004)  DATE  REVISED:  11FEBB1 
( 20S )  PROJECT  NMBR:  R021-7B 

«*•«««*•«««•**•*****«*•«*«**••••*•*«••*•••*»***•**•*•***••**•••*•«*•••••••**•*•••**• 


13.  HAZARD  CONTROL  ASSESSMENT  ICONT. J 

131  EFFECTIVE  LIFE  OF  CORRECTIVE  ACTION  I YEARS! :  >«10 

141  POTENTIAL  FOR  RELOCATING  THE  PROCESS  OR  FUNCTION  TO  AVOID 
THE  HAZARD:  LOW 

IS)  EXPECTED  LIFE  OF  HAZARDOUS  OPERATION  (YEARS):  >10 


NOTE  ~  AN  ASTERISK  (•)  INDICATES  THAT  THIS  OIGIT  OF  THE  HAZARD 
CONTROL  ASSESSMENT  CAN  NOT  BE  CALCULATED  BECAUSE 
INFORMATION  IS  INCOMPLETE. 


COPY  T  TO:  SRI  INTERNATIONAL 


SERIAL  NO:  Y315A 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSEO  PROJECT  REPORT  1001)  UIC:  N62631 

1 002)  SERIAL  NO:  Y322A 

****************************************************************************** 

.*  PR3J.  NAME:  REPLACE  POMER  OPERATED  SUILLOTINE  PAPER  CUTTER  • 

PROGRAM:  SAFETY 
FUNOING  COMMA NO:  NAVFAC 


AGENCY:  DEPARCMENT  OF  THE  MAVY 

NAVAL  FACILITIES  ENGINEERING  COMMAND 
CHESAPEAKE  DIVISION 

1.  ACTIVITY:  OEFENSE  PRINTING  SERVICE 
ADDRESS  :  WASHINGTON  OC 

NAVFAC  CONTACT:  MS.  C.  EASTER:  PROGRAM  ANALYST  (A/V)  286*3761 

NARRATIVE 

(LIMIT  OF  63  POSITIONS  PER  LINE  INCLUDING  SPACES  AnO  PJnCTUATION) 

2.  PROBLEM  DESCRIPTION: 

(020)0010  NO  EFFECTIVE  POINT  OF  OPERATION  GUARD  ON  26  YEAR  OLD  GUILLOTINE 
0020  PAPER  CUTTER. 

3.  SPECIFIC  HAZARD  ANO  LOCATION: 

(030)0010  OPERATORS  OF  66  INCH  (MODEL)  102F  GUILLOTINE  CUTTER  ARE  EXPOSED 
0020  TO  LOWER  ARM  AMPUTATION  BECAUSE  OPERATORS  REACH  AFTER  BLADE  IS 
0030  ACTUATED  TO  JOG  STACKS  OF  PAPER  STOCK.  NOT  TECHNICALLY  FEASIBLE 
0063  TO  ALTER  26  YEAR  OLO  CUTTER  AT  ANY  COST.  LOCATED  IN  DPS. 

0050  BINDERY  DIVISION,  RM  BC  862. 

6.  INTERIM  CONTROL  MEASURES: 

(060)0010  SIGNS  WARNING  AUTHORIZED  OPERATORS  OF  SAFETY  HAZARDS  ARE  POSTED 
0020  ON  EQUIPMENT.  UNABLE  TO  FABRICATE  TOOL  THAT  CAN  ALIGN  PAPER 
0030  WITHOUT  DAMAGING  STOCK. 

3.  EFFECTIVENESS  OF  INTERIM  CONTROL  MEASURES: 

(030)0010  cannot  rely  on  operator  COOPERATION  ANO  constant  vigil! ance 
0020  TO  USE  CONTROLS  AS  INSTRUCTED.  OPERATORS  MAY  BECOME 
0030  PREOCCUPIED  OR  INVOLVED  WITH  TASK  OF  THE  MOMENT  AND  TAKE 

COPY  7  TO:  SRI  INTERNATIONAL  SERIAL  NO:  V322A 


(003)  OATE  PREPARED:  20JUN80 
OATE  INPUT:  01 

(006)  DATE  REVISED:  11FEBB1 
(206)  PROJECT  NMBR:  E031-B3 


0-18 


COMPUTER  DATE  81FEB12 

N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (00*1  UlC:  N62401 

( 0021  SERIAL  NO:  Y322  A 


*  PROJ.  NAME:  REPLACE  POWER  OPERATED  GUILLOTINE  PAPER  CUTTER  * 

PROGRAM:  SAFETY 

FUNDING  COMMA NO:  NAyFAC  (003)  DATE  PREPARED:  20JUN80 

DATE  INPUT:  01 

(004)  DATE  REVISED:  11FEBB1 
(205 )  PROJECT  NMBR:  EOOl-BO 

••••***•**♦••♦*•***  *  ******«#*£**•****$•#••*****  *••**•••**#* **•$*« *$**•* 9 

8.  EFFECTIVENESS  OF  INTERIM  CONTROL  MEASURES: 

(05010040  UNECESSARV  RISKS. 

6.  PROPOSED  CORRECTIVE  ACTION  ANO  EFFECTIVENESS: 

(06010010  REPLACE  WITH  CUTTER  HAVING  DUAL  HAND  CONTROLS  WHICH  WHEN  RELEASED 
0020  STOP  THE  DOWNWARD  STROKE  OF  BLADE  BEFORE  OPERATOR  CAN  REACH  INTO 
0030  POINT  OF  OPERATION  ANO  A  LIGHT  BEAN  BARRIER  ACROSS  POINT  OF 
0040  OPERATION  WHICH  IMMEDIATELY  STOPS  KNIFE  IF  LIGHT  BEAN 
0050  INTERRUPTED. 

7.  OTHER  RELEVANT  INFORMATION: 

(070)0010  JAMES  R.  TURNER 

0020  PRINTING  MGMT.  INTERN 
0030  (202)  697*2791 

B.  APPLICABLE  STANOAROS: 

(080)0010  29  CFR  1910.212  (AMD 

0020  29  CFR  1910.212  (AM3MIV) 

0030  29  CFR  1910.217  (BM6) 

(OEt(LlNE)  (USE  GUIDE  BELOW  FOR  CHANGING  DATA-IF  NECESSARY  USE  REVERSE  SIDE) 


COMPUTER  DATE  BIFEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (OOl)  UIC:  N62431 

( 002)  SERIAL  NO:  Y322» 


•  PRO J.  NANEt  REPLACE  POWER  OPERATED  GUILLOTINE  PAPER  CUTTER 
PROGRAM:  SAFETY 

FUN01NG  COMMA YO*  NAVFAC  (003)  OATi 


(003)  DATE  PREPARED:  20JUN80 

DATE  INPUT:  01 

(004)  DATE  REVISED:  '  UFEB81 

(206)  PROJECT  NMBR:  E001-80 


9.  COST  OF  SAFETY  AMO  HEALTH  MEASURES:  (IN  THOUSANDS  OF  DOLLARS) 
(200) 


•CONSTRUCTION*  REPAIR  •  PROJECT  CNTRCT 

FY  POESISN  FNO  CONSTR  FND  •  DESIGN  FNO  CONSTR  FND  •  NMBR  NMBR 

( 202 )•( 203 )  (204)  (205)*  *  (206) 

•  •  * 

0910  81  *  0  YES  55  YES  •  0  NO  0  NO  •  E001-80 

•  «  * 

•  TOTAL  55  *  TOTAL  0  * 


10.  PROJECT  SCHEDULE: 
(100) 


AGENCY 

(MMM/VV) 


REGULATION 

IMMM/YY) 


DESIGN  (START) 

(912) 

DESIGN  (COMPLETION) 

(901) 

(906) 

CONSTR  (START) 

(902) 

JANBl 

(907) 

CONSTR  (COMPLETION) 

(903) 

JUNB1 

(908) 

OPERATION  (START) 

(904) 

JUL81 

(909) 

final  compliance 

(905) 

JUL81 

(910) 

11.  MISCELLANEOUS  DATA: 

(201)  APPROPRIATION:  OPN 

(013)  MAJOR  CLAIMANT:  CNN 

(013)  SUB-CLAIMANT:  NAVSUP 

(008)  REVISION  NOTE:  FISCAL*  DOLLAR  AND  STATUS  CHANGES 

(015)  HEALTH  CATEGORY!  901  -  OCCUPATIONAL  INJURIES 

(016)  HAZARD  SUB-CATEGORY:  225  -  MACHINE  GUAROING, ANCHORING, GJARO  RAILS 
(018)  HAZARD  CATEGORY:  Z02  -  PHYSICAL  HAZARDS 

(005)  VARIOUS  LOCATIONS:  NO 


Copy  t  to:  SRt  international 


serial  no:  Y322A 


0 -20 


COMPUTER  DATE  81FEB12 


<«  a  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  1001)  UIC*  N62401 

1002)  SERIAL  NO*  V322 A 

•  PR3J.  NAME:  REPLACE  POWER  OPERATED  GUILLOTINE  PAPE*  COTTe R  • 

****•#•***••****••**•••*••***••**•*•*•**************************•••*•••*••***• 

JSS£*cS2S.  NAVFAC  IOOSI  DATE  PREPARED.  20JUNB0 

(004)  DATE  REVISED:  11FEBB1 
(204)  PROJECT  NMBR*  E001-83 


POSITIONS  > 


(007)  REMARKS: 

(  L  I  M  I  T  0  F  47 
(009)  STATUS:  UNOER  CONSTRUCTION 

12.  BUILDINGS  AFFECTED: 

PROPERTY  RECORD  CARD  NO: 

NAVY  CATEGORY  CODE: 

BUILDING  NO: 

13.  HAZARD  CONTROL  ASSESSMENT:  III 

I)  SPECIFIC  HAZARD: 

GUILLOTINE  CUTTSR-OPeRATI ON  GUhRD 

21  HAZARO  VIOLATION  (REGULATIONS):  .  .  „  ... 

29CFR  1910.212  (A)  (1)  1910.212  (A)  (3)  ll»)  1910.217(B) 16) 

3)  PROBABILITY:  LIKELY 

4)  SEVERITY  OF  MOST  LIKELY  INJURY: 

BILATERAL  AMPUTATION  OF  ARMS  BELOW  ELBOW 

3)  DAYS  LOST  PER  INCIDENT:  2300-4199 

6)  NORMAL  WORKING  POPULATION  EXPOSED  TO  HAZARD:  1-4 

7)  RATE  OF  EXPOSURE  TO  HAZARD  (HDURS7Y8AR  PER  PERSON):  >2000 
B>  INSTALLED  COST  OF  CORRECTIVE  ACTION  (KB):  41-60 

9)  CHANGE  IN  ANNUAL  ORM  COST  I KB):  (-S)-O 

10)  TIME  TO  ACCOMPLISH  THE  CONSTRUCTION  (MONTHS)*  1-3 

II)  SAFETY  PROJECT  IN  FULL  LEGAL  COMPLIANCE  UPON  COMPLETION*  YES 

12)  CHANGE  IN  ENERGY  CONSUMPTION  CAUSED  BY  CORRECTIVE  ACTION 
(MEGA-BTU/YEAR):  .(-3001-0 


(COPY  7  TO*  SRI  INTERNATIONAL 


SERIAL  NO:  Y322A 


D-21 


COMPUTER  DATE  81FEB12 


N  A  V  0  S  H  PROJECT  CONTROL 

PROPOSED  PROJECT  REPORT  (001>  UtC*  N62401 

1002)  SERIAL  NO*  V322A 


•  PRO J.  NAME:  REPLACE  POWER  OPERATED  GUILLOTINE  PAPER  CUTTER  • 

PROGRAM*  SAFETY 

FUNDING  COMMAND*  NAVFAC  (003)  DATE  PREPARED*  20JUNB0 

DATE  INPUT*  01 
1004)  DATE  REVISED*  11FEB81 
( 2 OS )  PROJECT  NMBR*  E031-B0 


13.  HAZARD  CONTROL  ASSESSMENT  (CONT. ) 

13)  EFFECTIVE  LIFE  OF  CORRECTIVE  ACTION  (YEARS) *  >-10 

14)  POTENTIAL  FOR  RELOCATING  THE  PROCESS  OR  FUNCTION  TO  AVOID 
THE  HAZARD*  LOW 

15)  EXPECTED  LIFE  OF  HAZARDOUS  OPERATION  (YEARS)*  >10 


NOTE  —  AN  ASTERISK  (*)  INDICATES  THAT  THIS  DIGIT  OF  THE  HAZARD 
CONTROL  ASSESSMENT  CAN  NOT  BE  CALCULATED  BECAUSE 
INFORMATION  IS  INCOMPLETE. 


OPV  7  TO*  SRI  INTERNATIONAL 


SERIAL  NO*  Y322A 


Appendix  E 


ADDENDUM 


In  April  1981  the  Naval  Facilities  Engineering  Command  forwarded  a 
revision  to  the  format  and  content  of  the  matrices  on  pages  B-22  to  B-24. 
They  represent  later  information  on  the  system  to  be  installed.  The 
following  pages  show  those  revisions. 


EXHIBIT  C  (Sheet  1  of  3) 

HAZARD  CONTROL  ASSESSMENT  FOR  RISK  (Revised) 


NUMBFRS  CORRESPOND  TO  BASIC  DATA 
ITEMS  SHOWN  ON  EXHIBIT  A 


EXHIBIT  C  (Sheet  2  of  3) 

HAZARD  CONTROL  ASSESSMENT  —  CORRECTIVE  ACTION  (Revised) 


t HANOI  iMlMlftbY  CONSUMFtl 


EXHIBIT  C  (Sheet  3  of  3) 
HAZARD  CONTROL  ASSESSMENT  (Revised) 


E-3 
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